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ANALYSIS OF COMPTON CONTINUUM MEASUREMENTS 

by 

R. Gold and I. K. Olson 

ABSTRACT 

Five computer programs: COMPSCAT, FEND, GABCO, 
DOSE, and COMPLOT, have been developed and used for the 
analysis and subsequent reduction of measured energy d is t r i 
butions of Compton recoil electrons to continuous gamma spec
t ra . In addition to detailed descriptions of these computer 
p rograms, the relationship amongst these codes is s t ressed. 
The manner in which these programs function is illustrated by 
tracing a sample measurement through a complete cycle of 
the data-reduction process . 

I. INTRODUCTION 

The development of high-resolution (lithium-drifted) solid-state 
detectors for gamma-ray measurements is a significant experimental 
advance which has been widely applied in nuclear spectroscopy. Work 
with these detectors has focused on precise definition of nuclear energy 
levels by accurate gamma-ray-energy measurements (of the photopeak 
response). In such investigations, only a timited number of transit ions 
can be successfully analyzed because of the dominance of the Compton 
response in these detectors. Hence, these detectors cannot be used in the 
same manner (i.e., as photopeak detectors) for measurement of continuous 
gamma-ray spectra. 

Although the dominance of the Compton recoil continuum in these 
detectors is regarded as an unwanted and troublesome complication in 
nuclear (energy-level) spectroscopic studies, it is precisely this response 
which can be exploited for continuous gamma-ray spectroscopy. Indeed, 
the Compton distribution and the continuous gamma-ray spectrum are 
directly related by a well-defined integral equation. Consequently, the 
continuous gamma-ray spectrum can be determined from an unfolding cal
culation^ in t e rms of the measured electron-recoil spectrum. 

Compton-continuum measurements have been carr ied out with 
solid-state silicon detectors. In these silicon detectors, the Compton 
response dominates by more than two orders of magnitude in the broad 
energy region from 100 keV up to a few MeV. Consequently, all other 



photon-interaction modes can be neglected and the response kernel (or 
response matrix) can be calculated from first principles, provided that 
corrections have been introduced for effects of finite detector s ize. It is 
of interest , therefore, to compare the present t reatment with the work of 
Silk and Wright,^""^ who have independently recognized the mer i t of 
Compton-continuum measurements . 

Five computer programs: COMPSCAT, FEND, GABCO, DOSE, and 
COMPLOT, have been developed for the analysis and reduction of electron-
recoil spectra. The relationship among these programs is depicted in 

Fig. 1. The COMPSCAT program 

GABCO 

FORM G-MATRIX 

FORM C MATRIX AND 
ERROR MATRIX. UNFOLD 
EXPERIMENTAL DATA 

EXTRAPOLATE GAmA 
SPECTRUM. FORM V AND 
CORRECTED ELECTRON 
VECTOR KP - WADJ - V 

COMPUTE DOSE 
FROM OBSERVED 
GANHA 
SPECTRUM 

Fig. 1. Block-diagram Form of the Rela
tionship among the Computer 
Programs COMPSCAT, FEND, 
GABCO, DOSE, and COMPLOT. 
ANL Neg. No. 113-3190 Rev. 1. 

c o n s t r u c t s the Compton r e s p o n s e 
function ( C - m a t r i x ) and u s e s i t e r a t i v e 
unfolding to obta in the g a m m a con 
t i nuum f r o m the e x p e r i m e n t a l 
e l e c t r o n - r e c o i l da t a . In add i t ion , 
COMPSCAT p r o v i d e s the r a n d o m 
e r r o r induced in the unfolded g a m m a 
s p e c t r u m . Under th i s option, an 
e r r o r m a t r i x is c o n s t r u c t e d and i t e r 
a t ive unfolding i s a g a i n e m p l o y e d to 
obtain e r r o r e s t i m a t e s . 

C o r r e c t i o n of the g a m m a 
s p e c t r u m for the c o n t r i b u t i o n due 
to g a m m a r a y s beyond t he h i g h - e n e r g y 

t r u n c a t i o n point of the r e s p o n s e m a t r i x i s c a r r i e d out in the p r o g r a m F E N D . 
The F E N D p r o g r a m e x t r a p o l a t e s the g a m m a con t inuum f u r n i s h e d by 
COMPSCAT into th i s h i g h - e n e r g y r e g i o n and t h e r e b y f u r n i s h e s the c o r 
r e c t e d e l e c t r o n v e c t o r , WP, which can aga in be p r o c e s s e d by C O M P S C A T . 

P r o g r a m GABCO p r o v i d e s for c o r r e c t i o n of f i n i t e - s i z e e f f ec t s . 
M e a s u r e m e n t s of s i l i con d e t e c t o r r e s p o n s e due to m o n o e n e r g e t i c g a m m a 
r a y s a r e u s e d in GABCO to f o r m the G - m a t r i x ; a m a t r i x wh ich d e s c r i b e s 
the effects of finite d e t e c t o r s i z e . The G - m a t r i x i s u s e d , in t u r n , in 
COMPSCAT to c o r r e c t the o b s e r v e d r e c o i l - e l e c t r o n s p e c t r u m for f i n i t e -
s i z e e f fec t s . 

P r o g r a m DOSE app l i e s an add i t iona l f i n i t e - s i z e c o r r e c t i o n , the 
P - m a t r i x , to g a m m a s p e c t r a p r o d u c e d by COMPSCAT. The c o r r e c t e d 
g a m m a con t inuum is then u s e d in DOSE to c a l c u l a t e the (infinite m e d i u m ) 
p h y s i c a l d o s e . 

It i s e s s e n t i a l tha t e l e c t r o n and g a m m a s p e c t r a be a v a i l a b l e for 
e x a m i n a t i o n and c o m p a r i s o n at c r u c i a l s t a g e s of the d a t a - r e d u c t i o n p r o c e s s . 
T h e s e r e q u i r e m e n t s a r e sa t i s f i ed by the p lo t t ing p r o g r a m C O M P L O T . The 
C O M P L O T p r o g r a m u s e s output f r o m COMPSCAT to plot the d e s i r e d 
e l e c t r o n o r g a m m a s p e c t r u m . 



Sections II to VI contain detailed descriptions of the computer codes 
COMPSCAT, FEND, GABCO, DOSE, and COMPLOT, respectively. To further 
i l lustrate the manner in which these codes function, t reatment of a sample 
measurement is followed through all p rograms, and resul ts of the data t r ea t 
ment for this case are given. Actual listings of these five computer p ro 
grams can be found in Appendixes A to E. Appendix F contains a listing of 
input and output data for the sample measurement . 

II. COMPSCAT 

The integral equation which relates the scalar photon flux, §(eo), to 
the Compton-electron continuum, W^(E), is given by ' 

Wc(E) = N e j •^(E,eo)*(eo)deo, (1) 

where da^/dE is the Compton-scattering cross section (per free electron), 
and Ng is the total number of electrons in the detector. The desired 
Compton cross section can be obtained directly from the Klein-Nishina 

da^ TTr̂  r/Tr\2 /sn - E \ eo - E 

where TQ = e^/mc^ is the classical electron radius, with e the electron 
charge, m the electron mass , and c the velocity of light in vacuum. In 
addition, the initial photon energy, e,,, and.the electron energy, E, in the 
final state a re expressed in units of the electron rest mass : 

In the numerical treatment of this type of integral equation, it is 
customary to introduce the matr ix approximation 

W^ - C | , (3) 

where W,- and ^ are vector representations of the continuous electron and 
photon spectra, respectively. The Compton response matrix, C, is defined 
in t e rms of the response kernel in the usual manner as 

/"*'°^j + i dac 
Cjj = N g j — (Ei,eo)deo; i,j = 1,2...m. (4) 

(eo)j 

Using constraints imposed by the Compton-scattering process , one 
can obtain a part icularly advantageous representat ion of the Compton 
response matrix C. More specifically, given a recoil electron of energy E, 



10 

the permissible range of initial photon energies is bounded from below by 

(e„), = ( E / 2 ) [ 1 + ( 1 + 2 / E ) ' ^ ^ ] . (5) 

Thus, for this given recoil energy E, the response kernel, dac/dE, must 
vanish for all eo S (eo)c- This condition can be used to obtain an (upper) 
triangular representation for the C matrix. The advantages which accrue 
from iterative unfolding of triangular-type response mat r ices a re well 
established. 

Let A be the energy mesh spacing (in MeV units) used for the 
measurement of the electron-recoil distribution. Then, the mid-bin 
electron energy Ej, corresponding to the component {W^}^, is given by 

E- = A • i/mc^; i = l ,2.. .m. 

The lower and upper energy values bounding the ith bin a re therefore 

I „ A 

2mc^ 

(6) 

7a) 

and 

2mc2 
(7b) 

respectively. This experimentally dictated mesh in E-space can be used 
in Eq. 5 to generate a corresponding decomposition of SQ-space, One finds 

a| , . f , / i 
1/2-

(eo)f = -i- 1 + ( 1 + — 
El 

(8a) 

(8b) 

and 

/ l U J, 

(eo)i = — 1 + 1 
E W 

i 

1/2 

(8c ) 

For this specific decomposition of E-space and So-space, the C mati 
possesses the triangular form 



Cij = Ng / •J^(Ei,E:o)deo; i ^ j , (9a) 

\^.)\ 

and 

Ci- = 0; i > j . (9b) 

Pulse-Shape Discrimination (PSD) is used to reject defective events 
due to electrons that enter or leave the finite sensitive volume of the detec
tor. Under PSD operation, finite size effects can be treated by introducing 
two diagonal correction mat r ices , G and P, into Eq. 3. This modification 
of Eq. 3 can be written in the form 

Wj, = Clp, (10a) 

where W^ is related to the raw electron spectral data W by 

W = GWg, (10b) 

and Ip is the P -ma t r ix modified gamma spectrum given by 

» = P | . (10c) 

Fur ther details on the origin and nature of the G and P matr ices can be 
found in Sects. IV and V, respectively, as well as in Ref. 3. 

COMPSCAT generates Compton response matr ices as defined in 
Eqs. 4-9. The general flow chart for the COMPSCAT code is displayed in 
Fig. 2. Table I l ists the card input, formats, and definitions of the var i 
ables and constants used in COMPSCAT. 

After reading in the problem identification and input pa ramete r s , 
the G-matr ix is formed with the fitted leas t -squares coefficients obtained 
from the GABCO code (see Sect. IV). The initial vector for the ITERAT 
subroutine is also formed at this point. Various types of input spectra 
can be used in COMPSCAT under the option KIND as indicated in Table I. 
Raw experimental data are treated under the KIND = 1 option. Figure 3 
displays the raw data for the sample measurement . This electron spec
t rum was obtained in a low-power irradiation of the Argonne Thermal 
Source Reactor (ATSR) depleted-uranium Snell block. 

The raw-data W are then adjusted to produce the Compton continuum, 
Wc(E), which is designated by the WADJ-vector in COMPSCAT, One has 

(WADJ)i = (F/Gii)(W)i; i = 1, 2...m, ( l l a ) 



12 

READ IDENTIFICATION, LOWCH, MAXCH, 

KIND, A, TIMEL, S, ITVEC 

FORM G-MATRIX 

AND XI VECTOR 

READ INPUT 
VECTOR BY 6 E I 2 . 5 

READ W INPUT 
VECTOR BV I 2 F 6 . 0 

NO 

FORM C-MATRIX 
PRINT ENERGIES 

1,2,3 

PRINT MATRIX 

FORM NORMALIZATION 
FACTOR S 

ADJUST INPUT 
VECTOR BY 
F/G AND PRINT 

PUNCH-ADJUSTED 
VECTOR 

60 TO 
\ . ^ ( K I N D ) ^ ^ 

T3,^ 

<M^EST 1 T V E C N 

\ r = \'^^ 
TYES 

NO 

MULTIPLY TEST 
VECTOR BY MATRIX. 
STORE RESULTANT 
VECTOR, Y, IN W. 

1, 2 

CALL 
ITERAT 

GO TO 8 

Fig. 2. General Flow Chart for the COMPSCAT Program. ANL Neg. No. 113-3193 Rev. 1. 



TABLE I. Card Input for COMPSCAT 

Card 
Type 

111 

121 

Format 

2X17A4,A2 

13 

13 

13 

F9,2 

E12,5 

Description 

Problem identification. (Col, 3-Col, 72) 

LOWCH ° Lowest ctiannel used in array of experimental 
data. 

MAXCH • Higtiest channel used (<128). 

KIND • 1, 2. 3, or 4 

1 = Raw experimental data. Punch adjusted data. 
2 = Same as 1 except no punchout of adjusted data. 
3 - VtfP-vector Input, or test vector. 
4 = Vi/ADJ-vector input for error vector unfolding, or 

test vector. 

A - MeV/channel (experimental mesh), (Col, 10-Col, 181 

TIMEL ' Live time of the detector (in sec). 

E12,5 

16 

(31a 12F6,0 

(3)b 6E12,5 

(Col, W-Col, 301 

Normalization factor. Input for error vector 
only, ICol, 31-Col, 42) 

Input for processing, (Col, 48) ITVEC • 1 if test vector I 

Raw data Input (KIND • 1 or 2.) 

WP-vector, WADJ-vector for error calculation, or test vector. 

(KIND • 3 or 4.) 

(4) 416 ITER = Number of Iterations to run. 

NOtJT • Which multiple of iterations should be printed, 

NERR • Option used for calculating arresting criterion, 

1 is used lor KINO = 1 or 2, 
2 is used for constant relative error, 

3 is used for KIND • 3 or 4, 

NU ' Number of iterations to be punched. 

(51 1016 Not needed if NU • 0. Otherwise is (NKD.I • l.NUL 

(6) F12.0 ERROR. Used under NERR • 2 as the constant relative 
error factor. Not needed unless NERR = 2. 

(7) 6F12,0 Used under KIND • 3, to Input WAOJ-vector for formation 
of arresting bound when WP-vector is unfolded. 

NOTE; Card types 1 through 4 used on all problems. Problems may be stacked. 

CHANNEL NO 

Fig. 3. The Raw Data or W-vector Observed in the ATSR Deple ted-uranium 

Snell Block (A = 0.0167 MeV). ANL Neg. No. 113-2666. 



n o r m a l i z a t i o n . Actual ly , 

F = S m c V ( A T ) 
( l i b ) 

whe re T is the l ive t i m e in s econds of the count ing e x p e r i r n e n t and S i s a 
r o r m a U z a t L n fac to r chosen to c o n s e r v e the t o t a l n u m b e r of o b s e r v e d e l e c -
" r o n T The Compton cont inuum or W A D J - v e c t o r for the s a m p l e m e a s u r e -
r^ent i s shown in F ig . 4, as p r o d u c e d f r o m the C O M P L O T p r o g r a m ( see 
" e c ? V) The W - v e c t o r , W A D J - v e c t o r , and d i a g o n a l G - m a t r i x a r e p r r n t e d 
out and the W ^ - v e c t o r i s punched out for l a t e r u s e . An e x a m p l e of t h r s 
p r in tou t i s given in Appendix F for the s a m p l e m e a s u r e m e n t . 

T 

ELECTRON ENERGY, MeV 

Fig. 4. The Compton Continuum, W(,{E), or the WADJ-vector for the 
Sample Measurement. ANL Neg. No. 113-3034 Rev. 1. 

The nex t s t ep in COMPSCAT is the f o r m a t i o n of the C - m a t r i x 
a c c o r d i n g to E q s . 4 to 9. C - m a t r i x e l e m e n t s p o s s e s s t he c l o s e d f o r m * 

( E | - 2 E i - 4 ) / e „ - E i \ ( E i - 2 E „ - 2 ) E^ - 2 6„ 
Cjj = NeTlrJ< ; In ( > • • -

Ei 

1 (2E„ + Ei+2Ei€o) ' ] |('!o)j'-

Ei£o(eo - Ei) 

( 1 2 ) 

*In the COMPSCAT code the constants Ng and irro = 2.49452 x lO"^^ cm^ are denoted by TOTEL and 

PIROSQ, respectively. 
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The C - m a t r i x i s g e n e r a t e d by r o w s f r o m low e n e r g y to h igh e n e r g y and i s 
s t o r e d for u s e by the I T E R A T s u b r o u t i n e . Upper and lower c o r n e r s of the 
C - m a t r i x g e n e r a t e d for the s a m p l e m e a s u r e m e n t (A = 0.0167 MeV) a r e 
d i s p l a y e d in Appendix F . 

I t e r a t i v e unfolding i s p e r f o r m e d in the s u b r o u t i n e I T E R A T . This 
s u b r o u t i n e was obta ined by modifying the g e n e r a l unfolding p r o g r a m 
I T E R A T E for the spec i f i c r e q u i r e m e n t s of Compton r e c o i l g a m m a - r a y 

s p e c t r o s c o p y . A c o m p l e t e t h e o r e t -
I "'-'-'°""° I i c a l d e s c r i p t i o n of i t e r a t i v e unfolding 

t o g e t h e r wi th the d e v e l o p m e n t and 
u s e of the I T E R A T E code h a s a l r e a d y 
b e e n g iven . F i g u r e 5 d i s p l a y s 
the flow c h a r t of s u b r o u t i n e I T E R A T . 
The v e c t o r to be unfolded i s s t o r e d 
in WNU and the i t e r a t i o n p r o c e s s 
i s i n i t i a l i z ed . The r e s i d u a l v e c t o r 

m U - INPUT VECTOR 

ITERATE: MULT 

FORM RESIDUAL 

OBTAIN 

SUMK : 

NORM -

NORH: 

f ' l - l 
SUNK 

PLY MATR 

VECTOR: 

* "i"' 
(n) WNU - W (n) (13) 

is used to form an arres t ing cr i te
rion for the iteration process . 
When the norm of the residual 
vector 

(n) z 
i = i 

W (n ) . WNU- 14 

Fig. 5. The Flow Chart of the Subroutine ITERAT. 
ANL Neg. No. 113-3188. 

d e c r e a s e s be low a p r e s c r i b e d bound, 
the i t e r a t i o n p r o c e s s i s a u t o m a t i c a l l y 
t e r m i n a t e d . 

A p p r o p r i a t e bounds for a l l v e c t o r s iinfolded by I T E R A T a r e f o r m e d 
in the s u b r o u t i n e BOUND, a s shown in F i g . 6. Di f fe ren t v e c t o r s a r e t r e a t e d 
u n d e r the NERR option. F o r NERR = 1, a 2a -bound (two s t a n d a r d d e v i a t i o n s ) 
i s g e n e r a t e d for the W A D J - v e c t o r . In th i s c a s e , one h a s 

BND 
^ (WADj)i 

4 ^ 1 ^ — • • 15 

Input of a relative e r ro r factor, ERROR, is used under NERR = 2 to provide 
a relative e r r o r bound. This option is used mainly with test vectors . Under 
NERR = 3, a 2a-bound is formed for either the e r ro r niatrix problem 
(KIND = 4) or for the corrected electron vector, WP (KIND = 3). The 
bound for the e r ro r matr ix case is given by 



READ ITMAX.NOUT, NERR. HU 

[ R E A D W I ( I ) . I •• 

FORM 20-BOUND 

BND - I * W A D J ( F / G ) 

READ ERROR; FORM 
RELATIVE BOUND 
BHO = 2 (ERROR'W)^ 

FORM ZO-BOUND 

KIND = 3 
BND = I i l ( F / G ) WADJ 
KIND = t 
BND - I ' * W A D J ( F / G ) ' 

FORM ENERGY AND PRINT K 

Fig. 6, The Flow Chart of the Subroutine BOUND. 
ANL Neg. No. 113-3192 Rev. 1. 

BND 4F-
2 i ( W A D j ) i 

I (Gii)^ 
(16) 

whereas the bound for the WP-
vector is identical with that of 
Eq. 15. 

For the sample m e a s u r e 
ment, the ar res t ing cr i ter ion 
terminated the i teration process 
at n = 13 and n = 11 for the 
WADJ-vector and WP-vector, 
respectively. In the t reatment of 
e r ro r est imates for the sample 
measurement, the bound was 
reached at n = 11. Appendix F 
contains printout resul ts of 
ITERAT for the WADJ-vector 
of the sample measurement . 

COMPSCAT provides e r r o r 
estimates induced by iterative unfolding under the option KIND = 4 (see 
Fig. 2). The independent unfolding problem 

Y = BSj 17a 

with 

WADJ (17b) 

is generated, where the elements of Sj are the variances of the correspond
ing components of the | p gamma spectrum and the elements B^j of B are 
simply 

B i j '^V l.J 1,2. (17c) 

The e r ror -mat r ix problem is also treated by i terative unfolding in 
COMPSCAT as described above. As an example, the e r r o r es t imates 
depicted in the initial gamma continuum of Fig. 7 were obtained from 
COMPSCAT with the WADJ-vector of the sample measurement . This 
spectrum was plotted directly by the COMPLOT code (see Sect. V). 

A summary of the possible modes of data t reatment available in 
COMPSCAT is presented in Table II. The specific form of data t rea tment 
depends upon the type of input spectrum (option KIND) and the ar res t ing 
criterion employed (option NERR) for termination of the i terative unfolding 
process . For example, under KIND = 1,2, or 4, the input spectrum is 
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t ransformed to a Compton continuum. Hence, the option KIND = 3 is avail
able when this transformation is unnecessary, i .e. , for either a test vector 
or a WP-vector (FEND output). In the NERR = 2 option, a constant relative 
e r ro r factor (ERROR) must be available from input to form the ar res t ing 
bound. For NERR = 1 or 3, Poisson stat ist ics are used to determine the 
appropriate bound for the given input spectrum. 

A complete listing of the COMPSCAT program (lBM-360) is given 
in Appendix A. 

1 1 1 1 1 1 1 1 1 • 1 -

: /̂ ^ ',1 : 
• - fl 

i 
- l i 1 

: • ••- V . , . . ; . ' "^f^ i : 

I V 1 
PHOTON ENERGY. MeV 

Fig. 7. The Initial Gamma Continuum for the Sample Measurement Obtained 
from the Treatment of the WADJ-vector in COMPSCAT. Depicted 
experimental error has also been obtained from the COMPSCAT code. 
ANL Neg. No. 116-127. 

TABLE n . Option Char t for COMPSCAT 

NERR 

Re la t ive e r r o r c a s e 

Re la t ive e r r o r c a s e 

Rela t ive e r r o r c a s e 

Rela t ive e r r o r c a s e 

Does not apply 

Does not apply 

W P - v e c t o r 

E r r o r vec to r 

Ravi' data 
{WADJ punchout) 

Raw data 

(No WADJ punchout) 

Does not apply 

Does not apply 

III. FEND 

In Compton recoil gamma-ray spectroscopy, the Compton response 
matrix is necessar i ly of finite size and hence possesses a high-energy 
truncation point, emax- T^^^ gamma continuum normally extends into the 
region eo > Smax' ^^^ therefore high-energy gamma rays in this region 
will contribute to the observed electron continuum. Correct ions for these 



f a r - e n d effects a r e c a r r i e d out in the p r o g r a m F E N D . The g e n e r a l flow 
c h a r t d e s c r i b i n g F E N D can be fovmd in F i g . 8. C a r d input r e q u i r e m e n t s 
for F E N D a s wel l as the def in i t ions of the v a r i o u s c o n s t a n t s and v a r i a b l e s 
u s e d in F E N D a r e d e s c r i b e d in Tab le III. 

NUMIJJA SUBfiOLTINE 

r U L I Z E CONSTANTS 

FORM INPUT i n t t FOR NUMQUA h 

FFOI BM VC iNO VI - VC * PH i t 

1 
FORM 
FROM 

ARRAYS 
VI DATA 

POINTS FOR 
EACH 
ZERO 

TRANSFORMED 

Fig. 8 

The General Flow Chart for 
the FEND Program. ANL 
Neg. No. 113-3189. 

FORM V AND WP VECTORS f-

OBTAIN INTEGRAL 
ANO ERROR FROM 
GAJSS-LEGENDRE 
FORMULAE 

AT EACH 
TRANSFORMED 
ZERO 

TABLE III. Card Input for FEND 

Card 
Type Format Description 

(1) 

(2) 

(3) 

(4) 

18A4 

13 

13 

16 

EI2.3 

E12.3 

II 

6E12.0 

6E12.0 

Problem identification. Need a 1 in column 1 to s tar t 
printout at top of page. 

LOWCH = Lowest channel of input vectors . 

MAXCH = Highest channel of input vectors . 

LOWFIT = Starting channel for extrapolation fit. 
(MAXCH-LOWFIT s 24.) 

AM = MeV/channel (experimental mesh). 

TIMEL = Live time of detector (in sec). 

NPRIN = 1 for printout of end results only. 
Otherwise complete printout occurs . 

WADJ(J), J = LOWCH, MAXCH (electron vector). 

PHI(J), J = LOWCH, MAXCH (initial gamma spectrum). 

NOTE: Problems may be stacked. 

Let the vector V denote the contribution due to high-energy gamma 
rays in the region £„ > Smax- One has, from Eqs. 1 and 10, 
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Vi = V(Ei) = f C(Ei,eo)§p(eo) deo; i = l ,2. . .m. (18) 
"̂  ^max 

To obtain est imates of the components {Vi), the initial $„ gamma continuum 
obtained with the WADJ-vector is extrapolated into the region eo > Srnax' 
and this extrapolation is used in Eq. 18. This extrapolation utilizes the last 
fifteen to twenty points of the initial | p gamma continuum. A f i rs t -order 
leas t -squares fit of the logarithm of the initial gamma spectrum is actually 
used. Consequently, this extrapolation possesses the form 

*p(eo) = a expibeo); (EQ > Bmax)- (^9) 

It follows that this correction procedure is possible if and only if the least-
squares coefficient a is positive and b is negative. The coefficient b must 
be negative to insure a monotonically decreasing spectrum that will guaran
tee convergence of the integral defining the components of V. (viz., Eq. 18). 

This leas t -squares extrapolation and the actual integration (required 
in Eq. 18) are carr ied out in the subroutine NUMQUA, as shown in Fig. 8. 
This subroutine was obtained by modifying the program NUMQUAD, a 
general code for numerical integration using Gauss-Legendre quadrature. 
After the spectrum extrapolation is performed in NUMQUA under the 
NUM = 1 option, integration is carr ied out under the NUM = 2 option. 
The integrand is generated on a 61-point mesh between Smax ^^d an 
upper bound of roughly 20 MeV. The number of Legendre zeros used in 
the Gauss-Legendre quadrature is fixed at 15. Having formed the V-vector, 
the corrected electron spectrum 

WP = WADJ - V (20) 

is punched out for use in COMPSCAT. 

Printout obtained from FEND with the sample measurement is given 
in Appendix F, and these results are also displayed in Fig. 9. The complete 
WP-vector is not normally used in COMPSCAT, since beyond a certain 
(electron) energy the correction becomes too large to be reliable. The 
condition (WP)i ~ Vj can be used to define the termination point. For the 
sample measurement , this termination point occurs at E = 1.9 MeV 
(cf. Fig. 9). 

Figure 10 presents the corrected gamma continuum and e r ro r es t i 
mates obtained by processing the (terminated) WP-vector through COMPSCAT. 
This corrected spectrum differs from the original continuum (see Fig. 7) by 
at most a few percent. The corrected spectrum, as displayed in Fig. 10, 
is plotted directly by the COMPLOT code. 

A complete listing of the FEND code (IBM-360) can be found in 
Appendix B. 
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We - V 

0.2 0.4 0.6 o.a 
ELECTRON ENERGY, MeV 

Fig. 9. The Vectors WADJ. V, and WP = WADJ - V Obtained from FEND 
for the Sample Measurement. ANL Neg. No. 113-2671. 

Fig. 10 

The Corrected GammaContinuumfor the 
Sample Measurement Obtained from Pro
cessing the _W-vector in COMPSCAT. 
ANL Neg. No. 116-128. 

02 0. 
PHOTON ENERGY, MeV 

IV. GABCO 

A g e n e r a l f o r m u l a t i o n of s p e c t r a l d i s t o r t i o n due to f ini te d e t e c t o r 
s ize h a s a l r e a d y b e e n given. '^ In Compton r e c o i l g a m m a - r a y s p e c t r o s c o p y , 
d i s t o r t i o n of e l e c t r o n s p e c t r a due to effects of f i n i t e - s i z e can be d e s c r i b e d 
by the m a t r i x e q u a t i o n ' 

W GW, ( 21 ) 

w h e r e W is the e x p e r i m e n t a l da ta and W .̂ i s the d e s i r e d C o m p t o n 
con t inuum. The b e h a v i o r of the G - m a t r i x can be i n v e s t i g a t e d wi th 
m o n o e n e r g e t i c g a m m a r a y s f r o m r a d i o i s o t o p i c s o u r c e s . F o r s u c h 
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a case, the W^-vector is an elementary Compton continuum (obtained from 
Eq. 2) broadened by the Gaussian response of the silicon detector. The 
program GABCO (DDP-24) calculates Gaussian broadened Compton continua 
of this elementary type and compares these theoretical distributions with 
experimental resu l t s . The general flow chart describing GABCO is p r e 

sented in Fig. 11, and Table IV con
tains a description of the card input, 
constants, and variables used in this 
code. 

\ REtD ID. LOKH. 

READ EXPERIMENTAL DATA FRW CARDS 

READ EIPERIMENTAL DATA FROM PAPER TAPE 

FQRH THEORETICAL CWPTON VECTOR AND FOLD H IT GAUSSIAN RESPONSE 

OIRRECT AT ZERO ENEROY AND STORE I 

LIZATION SUMS AND R 

LIZE EIPERIMENTAL DATA 

- G H D 

Fig. 11. The General Flow Chart for the GABCO 
Program. ANL Neg. No. 113-3186. 

With a m o d e s t amoun t of 
cool ing {= -20°C) to r e d u c e d e t e c t o r 
n o i s e , it can be d e m o n s t r a t e d tha t 
e l e c t r o n i c p u l s e shape d i s c r i m i n a t i o n 
(PSD) effect ively r e j e c t s w a l l -
i n t e r a c t i o n ev en t s in l i t h i u m - d r i f t e d 
s i l i con d e t e c t o r s . ' To th i s end, 
F i g . 12 c o m p a r e s a GABCO d i s t r i b u 
t ion wi th e x p e r i m e n t a l da ta for ' C s 
(eo = 1.29) ob ta ined wi th PSD at -23°C. 
The d e m o n s t r a t e d a g r e e m e n t b e t w e e n 
t h e o r y and e x p e r i m e n t not only i m p l i e s 
tha t w a l l ev en t s a r e p r o p e r l y r e j e c t e d , 
i t a l s o r e v e a l s tha t G - m a t r i x c o r r e c 
t ions n e e d not be c o n s i d e r e d below a 
c e r t a i n e l e c t r o n e n e r g y . M o r e o v e r , 
the fact tha t w a l l even t s a r e p r o p e r l y 

r e j e c t e d a l s o i m p l i e s tha t the G - m a t r i x i s d iagona l . Under t h e s e cond i t ions , 
the G - m a t r i x can be d e t e r m i n e d e m p i r i c a l l y wi th m e a s u r e m e n t s f r o m 
m o n o e n e r g e t i c g a m m a - e m i t t i n g r a d i o i s o t o p e s . 

TABLE IV. Card Input for GABCO 

Card Type 

111 

(21 

Format 

X17A4.A3 

13 

13 

13 

13 

(3)b 

13 

F9.3 

F12.5 

F6.4 

12F6.0 

F6.0,7F8.O 

Description 

Isotope identification. 

LOWCH = Lowest channel used. 

MAXCH = Highest channel used. 

NT = Data input option. 0 = card input; 1 = paper tape input (ASCI I). 

NEXT = Extrapolation option; 0 = extrapolation to zero; 1 = no extrapola
tion used. 

N = Number of points used for fitted extrapolation coefficients. Blank if 
NEXT = 1, 

D • MeV/channel (experimental mesh). 

WIDTH • Experimental widtti (FWHM) in MeV units. 

CMX = Maximum Compton electron recoil energy for the given 

radioisotope. 

Used wfien experimental data are on cards. 

Used wtien experimental data are on paper tape. 

fWTE: Problems may be stacked. 
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0.08 

0,06 

0.04 

0X)2 

-

: 

1 1 1 1 1 1 1 

. EXPERIMENTAL 

- THEORETICAL 

' • • • • • . : : • • • ' ' 

1 1 1 1 

1 

• • -

-

• 

Diagona l G - m a t r i x e l e m e n t s a r e 
c a l c u l a t e d in GABCO us ing the r e d u c e d 
d i agona l f o r m of Eq . 2 1 . One h a s 

(W)i 

(WcV 
l , 2 . . . m . (22) 

ELECTRON ENERGY. MSV 

Fig. 12. Comparison between a Theoretical 
Response Calculated in GABCO 
and Experimental Data for ^̂ ^Cs 
(eo = 1.29). ANL Neg. No. 
113-2661. 

E x p e r i m e n t a l p u l s e - h e i g h t d i s t r i b u t i o n s 
a r e a r e a n o r m a l i z e d to G a u s s i a n -
b r o a d e n e d t h e o r e t i c a l d i s t r i b u t i o n s 
obta ined f r o m Eq . 2. As i n d i c a t e d in 
the GABCO flow c h a r t , an opt ion (NEXT) 
i s a v a i l a b l e to e x t r a p o l a t e e x p e r i m e n t a l 
p u l s e - h e i g h t s p e c t r a to z e r o e n e r g y . 
Th i s i s n o r m a l l y c a r r i e d out if the low-
e n e r g y b e h a v i o r of the m e a s u r e d da t a 
i s r e a s o n a b l y s m o o t h . Such i s t he c a s e 
for da ta obta ined wi th ^^AI (SQ = 3.48), 
which i s d i s p l a y e d in F i g . 13 . In o the r 
i n s t a n c e s , e x t r a p o l a t i o n to z e r o e l e c t r o n 

add i t iona l r a d i a t i o n c o m p o n e n t s e m i t t e d e n e r g y m a y not be p o s s i b l e due t 
f r o m the given r a d i o n u c l i d e . F o r e x a m p l e , ^ ^ a (eo = 5.39) i s u s e d t o 
obtain h i g h - e n e r g y G - m a t r i x infor 
g a m m a t r a n s i t i o n (sg = 2.68) whic 
z e r o e n e r g y . 

m a t i o n , but a l s o p o s s e s s e s a l o w e r - e n e r g y 
h p r e v e n t s mean ingfu l e x t r a p o l a t i o n to 

The a g r e e m e n t be tween t h e o r y 
and e x p e r i m e n t for ' " C s ( see F i g . 12) 
should be c o n t r a s t e d wi th the s y s t e m 
a t i c dev ia t ion due to f i n i t e - s i z e effects 
tha t i s evident for " A I ( see F i g . 13). 
F o r both t h e s e c o m p a r i s o n s , t h e o r y and 
e x p e r i m e n t have been n o r m a l i z e d to 
equa l a r e a over the Compton cont inuum. 
O b s e r v a t i o n of t h i s s y s t e m a t i c d e v i a 
t ion , wh ich obvious ly g r o w s wi th i n 
c r e a s i n g e n e r g y , p e r m i t s an eva lua t ion 
of the d iagona l G - m a t r i x by app l i ca t ion 
of Eq . 22. 

EXPERIMENTAL 

THEORETICAL 

J L 
ELECTRON ENERGY, MeV 

The d iagona l G - m a t r i x or the 
G ( E ) funct ion obta ined f r o m GABCO 
a n a l y s i s of '^Zn, ^^y, 28^1, and ^^Na da ta 
i s shown in F i g . 14. The s m o o t h c u r v e 
i s a f i f t h - o r d e r l e a s t - s q u a r e s fit of t h i s 
G - m a t r i x da ta . F o r the p r e s e n t s i l i con d e t e c t o r the low 

condi t ion below which no f i n i t e - s i z e c o r r e c t i o n ; n e e s l r ^ r f ^ r ^ l T ^ " 
s p e c t r a , i . e . , G ^ -> 1, o c c u r s in the ne ighborhood of 500 keV 

Fig. 13. Comparison between Theory (GABCO) 
and Experiment for 28^1 (EQ = 3_48)_ 
ANL Neg. No. 113-2657. 
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1.0 

O 0.6 

N
C

T
I 

U. 

Zi O.A 

0.2 

0.0 

- 0 5 

1 1 1 1 1 1 1 

L V 
' • ^ " , " » l 

"̂ x̂ 
^ • . , . " N O 

• • ' • . . 

1 1 1 1 1 1 1 

1 
1 

• ^ • - « ' . . . _ 

1 1 
0.40 0-60 080 100 rZO 1.40 1.60 

ELECTRON ENERGY. MeV 
ISO 200 2.20 2.40 

Fig. 14. The Energy-dependent (diagonal) G-matrix or G(E) Function Obtained 
from GABCO Analysis of ^=Zn, 52v, 28AI^ and 2'*Na Response Data. 
The smooth curve is a fifth-order least-squares polynomial fit of all 
data points. Data from these radioisotopes dominate in the designated 
energy regions. ANL Neg. No. 116-109. 

A p p e n d i x C c o n t a i n s a c o m p l e t e l i s t i n g of t h e G A B C O c o d e . P r i n t o u t 

a v a i l a b l e f r o m G A B C O i s i l l u s t r a t e d w i t h t h e ' ^ ' 'Cs m e a s u r e m e n t s i n 

A p p e n d i x F . 

V . D O S E 

T h e e l e c t r o n e n e r g y d i s t r i b u t i o n , 

WIM(E) / 
d o c 

d E 
( E , e o ) * ( e o ) d e o . (23) 

' m m 

r e p r e s e n t s the Infini te M e d i u m (IM) e l e c t r o n - r e c o i l s p e c t r u m p e r f r ee 

e l e c t r o n due to g a m m a r a y s in the e n e r g y i n t e r v a l [&ram.< ^maxl- ^"^ "^^ 

m a t r i x a p p r o x i m a t i o n , the IM e l e c t r o n e n e r g y d i s t r i b u t i o n i s g iven by 

WiM = N ^ ' c i . (24) 

The e n e r g y con ten t (per uni t t i m e ) in the IM e l e c t r o n s p e c t r u m , | , i s 

t h e r e f o r e 

/ 
E W „ , ( E ) dE , 

' I M 
(25) 



where the upper limit Ej^^x ®̂ simply 

Emax = eJnaxAsmax+l/2) . (26) 

as determined by inversion of Eq. 5. The energy content | must also be 
the IM energy dissipation rate per free electron, since electronic equilib
rium is implied for infinite medium spectra. 

Using the free electron-gas ntiodel, the IM physical dose rate D can 
be written as 

D = Pe • ?, (27) 

where Pg is the electron density (electrons per gram) in the medium of 
interest. For a medium of atomic number Z and atomic mass A, the 
electron density is simply 

ZNa 
Pe = -JT- ^̂ ^̂ ^ 

where N^ is Avogadro's number. For low Z, the approximate form 

2 ' (28b) 

can be used. Combining Eqs. 25 to 28, the IM dose rate due to gamma rays 
in the energy region [smin' ^max] is approximately 

Na /'Emax 
EWjj^(E) dE. (29) 

The IM dose rate is computed in P rogram DOSE according to Eq. 29. 
The general flow chart describing DOSE is given in Fig. 15, and Table V 
presents the card input, constants, and variables used in this program. 
Since the output of COMPSCAT is the P -mat r ix modified gamma spec
trum J^p, the transformation to the gamma continuum £ takes place in 
DOSE. Since P is a diagonal SQ" space matrix, the solution of Eq. lOc 
IS trivial. The P-mat r ix provides a finite-size correct ion which accounts 
for the deviation from total (integral) Compton cross section that is observed 
with PSD operation. ' 

Data for the P matr ix can be obtained from the monoenergetic 
response function measurements and is i l lustrated in Fig. 16. The smooth 
curve is a second-order leas t -squares polynomial fit of the experimental 
data, wHch is used in DOSE to form the P-matr ix . To use the response 
function determination of the P-mat r ix , experimental adjustment of the PSD 
system is always investigated with a monoenergetic ' " C s source pr ior to 



READ PIIOB. l O E N T . , LOMCH. HAXCH. 

H P R I N T , AMEV, SC, ( P H I ( I ) , I ^ LOWCH, 

MAXCH] . PRIHT PARAMETERS AND 

FORM PROGRAM CONSTANTS 

25 

FORM f{t^] RJNCTION AND SCALE WITH SC. HOOIFY P H l ( l ) BY 

P ( E p ) . FORM COMPTON S C A H E R I N G MATRI)( C ( I . J ) . PHIHT 

ENERGIES, P, P H I . AND MODIF IED P H I . 

HIM VECTOR IN MeV UNITS 

: ( N g • SQMC) - ' • : ; C ( I . J ) P H I ( J } 

CALL NUM9UA. INTEGRATE W I H ' E FROM ZERO TO BX 

(UPPER ELECTRON ENERGY L I M I T IN M E V ] , USING I E 

GAUSS-LEGENORE ZEROS. L INEAR F I T S USING THREE 

POINTS ARE MADE FOR FUNCTION EVALUATION AT THESE 

ZEROS. 

PRINT RESULTS IN HeV/GH-SEC AND RADS/HR. 

Fig. 15 

The General Flow Chart 
for the DOSE Code. ANL 
Neg. No. 116-126. 

T A B L E V. C a r d I n p u t f o r D O S E 

C a r d T y p e F o r m a t D e s c r i p t i o n 

(1 ) 

(2 ) 

(3) 

18A4 

13 

13 

16 

E12 .4 

E12 .4 

6E12,0 

P r o b l e m i d e n t i f i c a t i o n . 

L O W C H = l o w e s t c h a n n e l u s e d . 

M A X C H = h i g h e s t c h a n n e l u s e d . 

N P R I N T ( 1 ' g i v e s c o m p l e t e p r i n t o u t , 

0 p r i n t s e n d r e s u l t s o n l y ) . 

A M E V = M e V / c h a n n e l . 

S C = s c a l e f a c t o r f o r P ( e o ) f u n c t i o n . 

( W ( I ) , I = L O W C H , M A X C H ) i s C O M P S C A T 

o u t p u t of P H I d a t a . 

Fig. 16 
The Energy-dependent (diagonal) P-matrix or 
P(eo) Function Obtained from Monoenergetic 
Response Function Measurements with the De
picted lUdioisotopes. The smooth curve is a 
second-order least-squares polynomial fit of 
all data points. ANL Neg. No. 116-112. 
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any given spectral measurement. Provision is made in DOSE for scaling 
the P-matr ix to account for small changes that a r i se between the response 
function data and the actual experimental adjustment. The input scaling 
constant SC is formed from the ratio of the P(eo) values found with "^Cs in 
the specific experimental adjustment and the response function m e a s u r e 
ments, respectively. Since the entire P-mat r ix is scaled on the basis of 
'^'Cs data, this procedure should only be carr ied out when observed changes 
are small, i.e., for SC close to unity. This requirement can usually be met 
by proper adjustment of the PSD system. If this is not the case, then it is 
necessary to repeat response function measurements for applicable P -
matrix data. 

Integration in Eq. 29 is carr ied out with the NUMQUA subroutine in 
a manner similar to the procedure used in the FEND code. The calculated 
IM physical dose rate is expressed in units of MeV/g-sec and r ad /h r . 

Appendix D contains a complete listing of the DOSE code (lBM-360), 
and results of this code with the sample measurement can be found in 
Appendix F. 

VI. COMPLOT 

Plots of electron and gammia spectra at different stages of the data-
reduction process can be obtained from the COMPLOT code. Table VI lists 

TABLE VI. Card Input for COMPLOT 

Card 
Type Format Description 

(1) II KIND option: 1, 2, or 3. 

1 = Gamma spectrum with raw data input for experimental e r ror . 

2 = WADJ or WP electron vector with error treatment same as for 

KIND = I . 

3 - Gamma spectrum with error matrix vector. 

II LIN option: 0 - semi-log; 1 = linear ordinate scale. 

17A4,A3 Spectrum identification. 

(2) 13 LOWCH = Lowest channel used. 

13 MAXCH = Highest channel used. 

13 ITER = Iteration number used. (Left blank with KIND = 2 option.) 

F9.4 A = MeV/channel (experimental mesh). 

E6.0 S = Length of plot in inches. 

E6.0 SC - Scale factor for P(eo) function. 

(3) 6E12.0 (FL(J),J = LOWCH, MAXQH). Input spectrum. 
'̂ '̂ ^ '^^^-O (W(J).J = LOWCH, MAXCH). Error vector input for KIND = 1 and 2. 
(4)b 6E12.0 Same as above for KIND - 3. 

NOTE: Problems may be stacked. 
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the card input requirements for COMPLOT, and also defines the parameters 
and variables used in the program. The general flow chart for COMPLOT 
is given in Fig. 17. 

READ KIND,LIN.NAME,LOWCH.MAXCH. ITER,A.S,SC. (FL(J) J - LOWCM,MAXCH) 

PRIHT KIND OF PROBLEM. READ 

W(J).J:LOWCH,MAXCH ( 1 2 F 6 . 0 ) 

6 E 1 2 . 0 FORMAT 

PRIHT PARTIAL INPUT. 

FORM P ( , Q ) FUHCriOH. 

ADJUST Ft FOR P AND 

SQMC. 

FORM ABSOLUTE ERROR. 

KIND = 1 ,2 : W : FL/SflRT(W 

KIND : 3; W = SQRT[W) 

(SflMC-P) 

TEST FOR LOG. OR 

LINEAR ORDINATE. 

Fig. 17 

The General Flow Chart 
for the COMPLOT Code. 
ANL Neg. No. 116-125. 

FORM DX.XMIN. 

PRINT ELECTRON 

ENERGY SCALE, 

ORDINATE IDEM. , 

HEADING FOR 

RESULTS. 

FORM DX.XMIN 

PRINT PHOTON 

ENERGY SCALE, 

ORDINATE lOEN.. 

HEADING FOR 

RESULTS. 

FORM ENERGY 

PLOT DATA AND 

ERRORS, LINEAF 

OR LOG, AND 

PRINT SAME 

COMPLOT uses punched output from either the COMPSCAT or FEND 
programs. Linear or semilogarithmic plots can be obtained using the input 
option, LIN. Graph length is governed by the input parameter S (in inches). 
Plots of the electron vectors WADJ and WP can be obtained under the 
KIND = 2 option. Unfolded gamma spectra from these two vectors can 
also be displayed by COMPLOT under the options KIND = 1 or KIND = 3. 
For KIND = 1, the experimental e r ro r is determined from raw data, whereas 
KIND = 3 uses experimental e r r o r determined from COMPSCAT treatment 
of the e r ro r -ma t r ix problem. Under these options, the e r ro r to be plotted is 
computed within the COMPLOT program. The P-mat r ix transformation to 
obtain | from COMPSCAT output is also performed in COMPLOT. This 
correction is identical to that already described in Program DOSE. In 
addition, gamma spectra are transformed from rest mass units to the more 
conventional MeV units by the COMPLOT code under the option KIND = 1 
or 3. F igures 4, 7, and 10 are examples of plots furnished by the COMPLOT 
code. 

A full listing of the COMPLOT program is given in Appendix E. 



28 

APPENDIX A 

COMPSCAT Program Listing (lBM-360) 

LEVEt 16 ( 

LUHClLtK UITION: 
C PROGRIM COMPSCAT 
C 

as/360 FOPTRiN H DATE 70.1 1«/n3.55.*8 

IN,Ul'l=UU,LlNhl,NI=5;,SIJUK[,t,HH!;)li;,NULlSltL)tLR, 

ISN 000? 
ISN 0003 
ISN 0004 

L 3 A 0 , W A P , N D E D 1 T , T D , N ( J X P E T 

— U I MENS ION e u ( 1 2 a ) , V t L U , ? a i , l , L I 6 ) , I J b N I i m , E ( l < ! a i , K l < ! 8 l 
COMMON/Z l / C 0 M P ( 1 ? 8 , 1 2 8 » 
COMHON/2 2 / H N J ( 1 2 8 I , H ( 1 2 8 ) , E R ( 1 2 8 ) , X ( 1 2 8 ) , X 1 ( 1 2 8 ) 

X , N 1 ( 1 0 1 , 1 I H S X , N U U l , N U , L l l H t H , > 1 A X L H , 4 , i ; ( 128 I , (-ACI UR, B N U . N t R K , K I N B 
EOUIVALENCE ( W d l . V E C I l l l 

—LUI ,1LAL NPHUB 
DATA N P R 0 B / 4 H 

X 7 . 0 E » 2 3 / , G C / -
X -i..'>2'.32«y, U.621ll>l'(fc/ 

/,PIR0S0/2.49452E-25/,S0MC/0.510975/,TaTEL/ 
35934365, 7.9075295, -15.559775, 12.424238, 

ISN 0008 
ISN UUU9 
ISN 0010 
ISN 0011 

ISN 0013 
ISN 0014 
ISN UU15 

ISN 0016 
ISN UUIf 

ISN 0019 
ISN 0020 
ISN UU22 
ISN 0023 
ISN 0024 
ISN aU25 

ISN 0026 
ISN UU2f 

ISN 0028 
ISN 0P30 
ISN 0031 

ISN 0034 
ISN 0035 

10 F0RMAT(3I3,F9.2,2E12.5,I6) 
13 EUHHAI I 2 1 J , H 2 . 5 1 • 
14 F0RMAT(1H1/X17A4,A2) 
20 FORMAT!IHO 2X IHN 2X 15HEIECTR0N ENERGY 2X nHPHDTDN ENERGY 

X 2X IIHUPPER LIMIT 2X IIHLOHER LIMIT 4X IJHELECTRON ENFRGY 3X 
X 13HPH0T0N ENERGY / 7X 13H(1C SQ UNITS) 3X 13H(MC SO UNITS) 34X 
X 5H(MEVI 13X 5HIMEV) /) 

3U mHHAI(14,lPF15.5,hlb.^,bl4.5,hl3.5,2hlf.51 
40 FORMATIIHI 19X 15HMATRIX ELEMENTS ) 
50 F0RMAT(2X17A4,A2> 
60 FOKMA! (IHU 8HHEV/LH = hl.b, bX 12HPI»mU)»»2 = lPH2.b, bX 

X6HN(E) = E12.3/ 12H0LIVE TIME = E12.5, 5H SEC. ) 
70 F0RMAT(6612.5) 
au mWHAII///J« 5HLHAN. 4X bHINPUl n HHbLhLIRUN SIX IHGlbX 4HWAUJ 

X / 12X 6HVECTDR 5X IIHENERGY, MEV 5X 5HMATRIX ) 
90 F0RMATII7,E11.3,F14.5, E16.5,E18.5) 

8 READ 50,IDEN 
I F d O E N d ) . E O . NPRDB ) GO TO 1 1 

~ T D F H — PHINI 14,.„^,. 
READ 10,LOWCH,MAXCH,KINO,A,TIrtEL.S,ITVEC 
PRINT 50, A,PIROSO,TOTEL,TIMEL 
FACIUR = .blUV/b/IAH IMbL > 

00 444 1=1,128 
EdI » A»I 

TEST ELECTRON ENERGY .GT. 500 KEV FOR G FUNCTION VALUE. 

IF(t(l) .GT. 0.500 ) GO TO 19 
G d ) = 1.0 
GO TO 444 

19 G d ) = GCIl) • Ed)»IGC(2l+ Ed)*(GC(3)t Ed)*(GC(4)+ F(I)»(GC(5H-
X Ed)*GCI5))))) 

444 XIII) -^tr-

KIND = 1, INITIAL VECTOR INPUT AND UNFOLDED IN ITERAT SUBROUTINE. 
WAUJ ANU UNFOLUbU WAUJ ARb PUNLHfcU UN LAKUS. NEKH i I 

KIND - 2, SAME AS ABOVE EXCEPT NO PUNCHOUT OF WADJ. 

KIND = 3, WPIFENO OUTPUT) IS INPUT, UNFOLDED AND PUNCHED ON CARDS. 

,u?5'^„'''..l!-^!^!--^----''°",''"'"^^TING LHllhKIUN. NbHR g - T -
(MAY BE USED FOR TEST VECTOR HHEN ITVEC = 1)' 

KIND - 4. WADJ IS INCUT TOR ERHU» MAIRIA ANO CBRUH l/hblUH IS 
UNFOLDED AND PUNCHED ON CARDS. NERR - 3 
'MAY BE USED FOR TEST VECTOR HHEN ITVEC = 1) 

GO TO 181,81,83,831,KIND 
83 READ 70, (VEC(I),I=LOWCH,MAXCHI 

GO TO (25,25,25,15),KINO 
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Bl REAB 8?, IveCdl, I-LgweM.WAXCHI 
82 FORMAT (12F6.0) 

ID IFdTVCC .eo. II 60 TO ?5 
IFIKIND .EO. 4) GO TO 33 

NORMALHATION RATIO TORMED. 

ISN 0043 
ISN 0044 
ISN 0045 
ISN 0046 
ISN 0047 
ISN 0048 
ISN 0049 
ISN 0050 

SUMl = 0. 
SUM? - 0^ 
DO 7 J=LOWCH,MAXCH 
SUMl - SUMl • VEC(J) 

7 5UM2 - 5UM2 » VCCIJ)/GIJ) 
S = SUM1/SUM2 
PRINT 29, S 

29 FORMAT(23H0NnRMALlZATION FACTOR 
33 PRINT 80 

nn 16 J-LOWCH,MAXCH 
TEMP = VEC(J) 
VECIJ) = S*TEMP*FACTOR/GIJ) 

ISN 0053 
ISN 0054 
ISN 0055 16 PRINT 90, J,TEMP,EIJI ,GUI,VECIJ) 

GD TD 117,25,25,251,KIND 

ISN 0057 
ISN 0058 
ISN 0059 
ISN 0050 
ISN 0061 
ISN 0062 

17 PUNCH 50, IDEN 
PUNCH 13,LOWCH,MAXCH,A 
PUNCH 84, IVeCd). I=L0HCH,MAXCH) 

84 FORMAT I6E12.5) 
25 PRINT 20 

AMC - A/SQMC 
PCON ' PIROS0*T0TEL 

FORM COMPTON SCATTERING MATRIX 

00 1 J-LOWCH,HAXCH 

ISN 0075 
ISN 0075 
ISN BOTT 

ISN 0078 
ISN 0079 
ISN 0080 

ELECTRON ENERGY, MEV 

EE - A*J 

ELECTRON ENERGY, (MC SO UNITS) 

TSN 0066 

ISN 0067 

ISN 0068 

ISN 0069 

ISN 0070 

ISN 0072 
ISN 0073 

ISN 0074 

C 
C 

C 
— e -

c 

c 

c — c -
c 

c 
c 
c 

tP = EE/SOMC 

PHOTON ENERGY, MEV 

PHE = EE»0.5«d.*SQRT d . »2.*S0MC/EE ) 1 

PHOTON FNER6T-r-tWC 50 UNITS) 

E0(J) = EP*0.5»d.» SORT (l.*2./EPi, 

DO 4 I-LOWCH,MAXCH 

ELECTRON ENERGY, IMC SO UNITS) 

EL = AMC»I 

IF d-J) 2,2,3 
3 COMP(I,J) = 0.0 

FORM EIL AND ElU IN ELECTRON ENERGY (MC SO UNITS) 

2 FIL = FP - 0.5*AMC 
EIU = EIL + AMC 

— e o L = Pit*o.5»dr-f-so«r iieiL » Z . ) / E » L I ) 

FORM EOL AND FOU IN PHOTON ENERGY IMC SO UNITS) 

EOU = EIU«0.5*I1. • SORT dEIU » 2.)/EIU)) 
EOXl = FOU»EOU 
FUX2 - TOf«FTn: 
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ISN 0081 
ISN 008? 
rSN 0083 -
ISN 0084 
ISN 0085 
tS-N-00B&' -

ISN 0087 

ISN 0038 
ISN 00S9 

ISN 0094 
ISN 0095 

OIFFl = FOU - EL 
0IFF2 = EOL - FL 
E^l - EL*F(W 
FE2 = EL*EOL 
ELECT! = lE IX - 2.«EL - 4 . ) / ! E I X » F L ) 
TUP SALOP ( D 1 F F l / F 0 U ) » E L F C T l K E L - ? . * E O U - 7 . ) / ! ? . - » r o X l ) t ! F L ' - ? . » E a U ) / 

X ( E ! X t F O U » D I F F l ) - l . / ! 3 . » E 0 X l * E 0 U ) - l 2 . * E O U * F L t ? . * F F l ) / ( F F l » F E I ) 
TLOW=ALDG ( D ! F F 2 / E O L ) * E L E C T I t | E L - ? . * E D L - ? . ) / ( 2 . » E D X 2 ) + ( E L - 2 . * E a L ) / 

— X1FTX»E0L»OIFF2r^t.7!3.*Enx2»E0L)^I7.»EDLtEL*7.»FrrrrrFE2»FH2) 

C0MP1I,J) = PCON«ITUP - TLOW) 
' ~ 4 trONTIITOE - — 

PRINT 30 ,J ,EP,E0 !J ) ,F0U,E0L ,EE,PHE 
- 1 CONTINUE 

PRINT MATRIX ELEMENTS 

GO TO ! 6 , 6 , 6 , 18) .KIND 

- IB DO 1? I-LOWCH,MAXCH 
DO 12 J=LnwCH,MAXCH 

12 COMP(I,J) = COMP! I , J )«caMP( I , J ) 

ISN 0096 
ISN 0097 
ISN 0098 
ISN 0099 

6 PRINT -4fi 
LI = MAXCH 
Kl = LOWCH 
K2 " LOWCII * ? 
IF !K2 - 111200,200,100 

100 K2 = L I 
?«e- f> l«NT-MO, d l h=Kl , 1 « t 

PRINT 3 0 1 , I E 0 ! I ) , I = K l , K 2 ) 
300 FORMATdHO X3H I / J5X I 4 , 7 113 ) 
301 -FOfttMT (-+H-F-b4.-5,^F H .-5 )̂ 

DO 400 I=LOWCH,MAXCH 
400 PRINT 500, I,!COMP!I,J),J=K1,K2) 

-»99--FeR»AT(I-4rfi^^5f7«*.5t 
IF(K2 - LI )600,9,9 

500 Kl = Kl * 8 
K«^-—-K2^-»—8 
IF!K2 - Ll)200,200,700 

700 K2 = LI 
~- -Se TO 2O0 

9 IFIKIND .LT. 31 GO TO 27 
IFdTVEC .NE. 1) GO TO 27 

MATRIX MULTIPLICATION 

*Q ?1- I=LOWCH(MAXCH - -
Y d ) = 0.0 
DO 21 J=LOWCH,MAXCH 

-21-Ydt = Y d ) « - C O M P ( I T J ) * V E C ( J ) 

PRINT 31 
24 FnRMAT!lH05(I5,E12.5) ) 
31 F0RMAT(33H1TEST-VBCT0R MULTIPLIED BY MATRIX-)-

INC =( MAXCH - LOWCH t 5)/6 
-- NX = 1 - . 

DO 22 1=1,!NC 
M = L3WCH • INC*5 + 1 - 1 

• IF(M - MAXCH)28,28,23 -• 
23 M = MAXCH - INC t NX 

NX = NX • 1 
28 L = LOWCH • I - 1 - . - -̂  . .. 
2? PRINT 24, IJ,r(J),J=L,M,INC) 

00 26 K=LOHCH,MAXCH 
25 W!K) = Y!K) 

?7 CALL ITFRAT 
GO TO R 

11 CDNTI^^UE 
RETURN 
END 
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LEVEL 16 ! 1 JULY t f ) CS/3eO FCfTMr H CAIE 6 9 . ^ 8 2 / 1 7 . 5 8 . 2 5 

, „ COMPILER OPTIONS - N<ME^ •AIN.OPT ^ 0 ,L1NECM=57 .SIUKLE. EbCtlC.NOL IST.NUrFf.K. 
ISN COOS SLBROniM IIEFAT LUAlJ.MAP .NOEOl 1,11],NOXKEF 

DIMENSUN R 1X261,SU^M12B),VEC 1128) 
ISN 0flC4 CCNMCN/Zl/ CCMP(128,128) 
'SN flCCS CCfMCN/Z2/ k M 1128 ) ,W (128 I , ER (128 ) , X ! J i8 ) , XI l l j e ) 

» »Nl(10l.l1''A«,rCLT,fL,LC).CI-,M<>CH,<,GH2a),FACTCR,ENC,N6KR,KIND 
ISN OC06 ECLIVALENCE I k d ) ,VEC (1 ) ) 

C 
ISN 0CC7 CALL BCLNC 
ISN 0CC8 CC I I=LCkCH,KA>CH 
ISN OaC9 i khL!I ) = VIII 

C 
C BEGIN U E B A T I C ^ PROCEECIRE 
C 

ISN c r i ; ; P M N T i t 
ISN c o n 1 i FCP^A^! IHl ! 
ISN CC12 I> = t 
ISN cc:5 11 = 1 
ISN 0C14 NC0NV=2 

c 
ISN O C i ; j t CCMINLE 

c 
ISN 0C16 ;; S L H = o . 
ISN OC'7 CC 24 I=U1,CH,)'AXCH 
ISN CC le ;i.i>=c. 
ISN CC!5 EC Z3 J=LChCh>^AXCH 
ISN ZQIC ?• SIM = S l f * CCKPII i J X X l l J ) 
ISN OCi ' >( I ) = > l ( I H V N L d I/SUf 
ISN CrZ2 h( 1 ) = £ l f 
ISN CC23 R( 1 )=ViM.( l l - H l I 
ISN r-r.21, 
ISN c c : ; 
ISN :026 
ISN o : ? 
ISN ccje 

ISN CC29 
ISN rc2^ 
ISN CC;? 
ISN 0022 
ISN e c : : 
ISN c:35 
ISN Cr37 
ISN OC36 
ISN oc:5 

ISN o c : 
ISN C')4i 

ISN c o i l 
ISN CC42 
ISN C a 4 4 

ISN C 1 4 5 
ISN C 0 4 6 
ISN CC47 
ISN O f 4 8 
ISN C C I ? 
ISN c r s c 
ISN c r s i 
ISN 0(;£2 

ISN c c ; : 
ISN CCE4 

S L M ^ S U M i R ! I ) « » 2 
2' £ I C M I I = S U 1 

I f ( S L H N ( f A H C H I - BND) 2 5 , 2 5 , 2 7 
2 ; P U N l 2 4 , I 1 , 6 N C , S U M M M A X C H 
?t FCK^AT( J H C / / S > 5 C H A R R E S T I N G C P I I E ( ^ I C ^ S A T I S F I E D CN I I E K A T I U N NUMBER 

1 l f c , / / S > t F e C L N D = l F E l l . 4 , 3 « 5H^CR^» E l l . 4 , / / 2 6 X I H 9 K 1 H X 
2 1 1 > f c H h P R I f E l ^ X i H R 1 3 X 4 H N C f » ' / / ) 

PLNCH l t i . 2 , I X I ( I ) , I = L C I . C H , H K C F ) 
I C C 2 F C R f A I ( e E 1 2 . 5 l 

NCCNV=1 
GC 10 3C 

21 I F d X . G T . NL) GC TC 2 7 7 
I F d T . N E . M d X I l GC IC 2 7 7 
PLNCH l f C 2 , ( X I ( I ) , I = lO l iCH,KAKCF) 
I > = IX -t I 

27"! I F ( MCD ( 11 , N C n i ) 3 4 , 2 f , 34 
C 

2 t P U M 2 ^ , I 1 
ZS F C R M A T I 1 H : / / S X 1 7 H I l E P A i l C N KU^EtP l 5 , / / 2 6 X l H 9 X l F X l l X e F W P K I M E 1 2 « l h 

I R 1 3 X 4 H N C F » ' / / ) 
C 

It CC 21 I = L C h C H , ^ A X C H 
3 ' P R I M 3 2 , I . X I I I ) , t , ( I ) , R ( I ) , S U ^ ^ ! I ) 
1', FCRMATI I 2 7 . 1 F 4 E 1 5 . 4 I 

C 
23 GC 1 0 ( 1 , 3 « ) ,NCCNV 
24 I T = n * i 

1F( n - I l f A X I 3 5 , 3 5 , 3 7 
; ; CC 36 l = L t k C h , f ' A X C H 
it > X ( 1 ) = » ( ! ) 

GU TC I S 
2 i P R I M 3 6 , I l^AX , b N O , S L > ' M » A X C H I 
36 F C R ^ A I ( 1 H 0 / / S X 4 0 H A B R E 5 T I ^ G C B I I E P U N NCT S A T I S F I I C AFIER 1 6 , 2 X 1 1 H 

l T E R A T I C j r ; . / / 9 X 6 F B C U N C = l P E l l . 4 , 3X 5^^CI•M= E l l . 4 ) 
1 BEILRN 

END 
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LEVEL 16 ( 1 JULY 68) OS/360 FORTRAN H DATE 70.122/19.26.45 

!SN 0003 
ISN 0004 
ISN 0005 

tSN 0006' 

MO 1 1 

C 

6R OPTIONS - N»MF= MAIN,nPT=00,LINECNT=57.S0URCE,EBCDIC,N0LIST,DECK, 
SUBROUTINE BOUND LOAD.MAP.NOEDIT,ID,NOXREF 

DIMENSION V6Cd28 ) _ _ 
COMMON/Zl/ "COMP(128,128) 
C0MM0N/Z2/ WNUd28),W(128) ,ER(128 ) .X( 128) , XI (1281 

X ,N1 ( 1 0 ) , ITMAX,NOUT,NU,LOWC)l,MA_'<_C*<»AlGJ 128) ,FACTOR,BND,NERRiKTNO 
FOUIVALENCE (Wd ) .VFCTl) ) 

ISN 0 0 0 7 
ISN 00OS 
ISN 0010 
ISN 0011 
ISN 0012 

READ 1 , ITMAX,NOUT,NERR,JiU 
IFINU .EO. 0) "GO' TO' 3' 
READ 1 , ( N 1 ( I ) , I = 1 , N U ) 

1 F0RMATd2I6) 
10 F0R«ATI6Fl?.bj 

ISN_0013 
ISN 0014 

ISN 0 0 1 5 
ISN OOIT 

3 BND = 0 . __ 
GO' TO (71,70,50),NERR 

WAOJ IS READ IN AS ER FOR WP VECTOR 
UNFOLDED SPECTRUM'ARRESTING CRITERION PATH. '('kTND=3)' 
ERROR VECTOR ARRESTING CRITERION PATH. (KIN0=4) 

60 IFIKINO .EO. 4) GOTli "2" 
4 READ 10, !ER!I),I=10WCH,MAXCH) 

ISN 0018 
ISN 0019 
ISN 0020 
iSN 0022 
ISN 0023 
ISN 0074 
ISN 0075 
tSN 0075 
tSN 0027 
ISN 067B 
ISN 0079 

TSN^00 30_ 
iSN 0031 
ISN 0032 
ISN 0033 
ISN 0034 

ISN 0035 
ISN O M J 
IS'N 0039 
ISN 0040 
ISN 0041 

ISN 0042 
:SN 0043 
ISN 00'44 

2 DO 100 I=LnWCH,MAXCH 
TEMP = FACTOR/G(I) 
IFIKIND .E05^j4) GO TO 99 
ERROR = FR!I)*TEMP 
E R d ) = SORT(FRROR) 
BND = BND •_ERR0R*4. 
GO TO 100 

99 E R d ) = SORTIW! I)I*TEMP 

BNO = BND • 4._»W!I)*TXMP*TEMP 
100 CONTINUE 

GO TO 90 

U S E D FOR RELATTVE ERROR I N P U T . 

70 RFAO_10JRROR 
DO 80 I=LOWCH,MAXCH 
ER(I) = ERROR*W(I) 

80 BND = BND + (ER(II)**2 
GO 7 0 9 0 

RAW DATA ARRESTING CRITERION PATH_ 

71 IFIKINO .EO. 4) GO TO 2 
IFIKTNO .EO. 3̂ ) GO TO 4 
on 72 I = LOWCH,MAXCH 
E R d ) = S0RT(FACTOR*Wd )/G! I) ) 

77JND = BND * 4.*W(I)«FACT0R/G(1I 

90 CONTINUE 
PRINT7, _ _ 

7'F(iRMAT(IH'l?5X3'8HITER'ATIv'E SOLUTI ON OF 'OETFcTlON S Y S T F ^ / / 2 5 X1 H 14)(' 
X 13HPHOT0N ENERGY 4X8HW VECTOR 10X_5HERROR 6X9HXI VECTOJL/ 
X 31X l3H(Mr SO UNITS) ) 

ISN 0045 
ISN 0046 
ISN 0047 
ISN 004B 
ISN 0049 
ISN 0050 
ISN 0051 

008I=inwCH,MAXCH _ _ _ 
E = A»I 
ENERGY = (F/1.021952)*d.tS0RT (1.tl.021952/E) ) 

8 PRINT 9 , I , F N E R G Y , H d ) i E R d ) , X l ( I ) _ 
9 F0RMAT( I27 ,F15 .5 ,1P3E15.4 ) ' 

RETURN 
END 
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LEVEL 16 I 1 JULY 58) 

APPENDIX B 

FEND Program Listing (lBM-360) 

OS/360 FORTRAN H DATE 7 1 . 0 0 5 / 1 5 . 1 0 . 4 8 

COMPI 

ISN 0002 

ISN 0 0 0 3 
ISN 0004 

ISN 0 0 0 5 
I S_N__0P05 

ISN 0007 
ISN 0008 
ISN 0009 
ISN 0 0 1 ^ 
ISN 0011 

lR_.y.TLDNS - NAJll-._ _MAill,_0Pi.p.PiIJNEjtNT-57,JJ)UBCI._i8iDIC/N0LIST*MI^ 
PROGRAM FEND LDAD,MAPjNDEDIT/ID»NDXREF 

THIS PROGRAM^HAS BJEN TRANSLATED FOR THE _ _350y50_ 
WITH RELEASE 1-A OF THE MOD-SO TRANSDECK 

JDB 
COMPTDH SCATTERING PROGRAM, .^FAR END EFFECTS ADJUSTED VECTOR _R,J;DI.D 
MARCH 1959 REVISED JULY 1969 FDR 36boCDC ADDING NUMQUA SUBR, 
REVISION SEPT. 1969 FOR 350 IBM 

_01MNSX0N.._PHI(l28),WP!128|,V(128|...PHlEQ(7Q)jWAIlJ1128J.,.fRlitaL 
X /IDEN(18) 

DOUBLE PRECISION FNl/FN2*FN,SL/AO,BO,ABAR 
C0MM0Ni!(Y/FN(15!,Sl.d5].tFMUF_N2,AflAR,A0,B0v_AX>BX,JCI(70),VI(70J.,-

X X(25),Y(25),ARG(15),ETA,NPTS,NUM,NEXT,MAXCH,LOWCH 
LOGICAL NPROB 
-DATA NPROB /AiL ..../,PIRDSa/2...4.9_4A2£!L25j'jSaMCiIL.5J.0975/, 
X TDTEL /7.0E*23/ 

_tO^ FDRM_AT(_2I3j_16i2E12,3,Il) 
40 FORMAT (WA4) 
60 FORMATdHO 8HMEV/CH • F8.5) 
70 F0RMATI6E12.51 
107 FORMAT(l3H0PI(R0)(R0) • IPE12.5, 29X6HN(E) - ElO.S, /12H0LIVE TIME 

X • 0PF10.1,5H SEC. ex 23H INTEGRATION CONSTANT • 1PE13,5) 

ISN 0012 
ISN 0013 

8 READ(3,40) IDEN 
IF ! IDEN(l) .EQ. NPROB) GO TO _20._ 

ISN 0015 
ISN 0016 
ISN 0017 
ISN ooie 

30 WRITE(4,40) IDEN 
RE.API 3_,_101 _L,DW£iltMAXCajJJWfaLLAfl,TIMEL,NPRTN 
WRITE(4,60) AM 
AMC • AM/SQMC 

ISN 0019 
ISN 0020 
ISN 0021 
ISN 0022 
ISN 0023 
ISN 0024 
iSN 0025 
ISN 0026 
ISN ̂ 0 2 7 

ISN 002B 
ISN 0029 

ISN 0033 

ISN 0030 
iSN 0031 
ISN 00'32 

TSN D034 
ISN 0035 
ISN 0036 
ISN 0037 
ISN 0038 
ISN 0039 
rSN 0040 
ISN 0041 

CONST • PIRDSO*TOTEL 
WRITE(4,107) PIROSO,TDTEL,TIMEL,CONST 

_R_EAD(3,7P) (WADJ(J1, J-LOWCH,MAXCH) 
READ(3,70) (PHI(J),J-LDWCH,MAXCH) 
K • 0 
_DD 1 J'LOWFIT,MAXCH 
K • K + 1 
X(K) • AMC*0.5*J»(l,*SQRT(l.*2./(AMC*J)) ) 

1 Y(K) • ALOG(PHI(J)) 

NEXT 
NUM « 

NUM USED FOR 2 CALLS TO NUMQUA SUBR., ONE FOR PHI EXTRAPOLATION 
FIT, TWO FDR .LNTfGRATlON Of PHj:.*tJEOy£Il 

CALL NUMQUA 
__Ny_M_ • 2 

EIMAX • AMC*FLOAT(MAXCH) 

PHI 1S JJ^DJ,5ED__EXPERIJIE.NTAi_SPECI8UM 

EOMAX • EIMAX * 0 , 5 * ( 1 . * S Q R T ( 1 . * 2 . / E 1 M A X ) ) 

FORM PHIEO FROM EOMAX TO ENDPT, 

AX • EOMAX - AMC*0.5 
ESTART • EOMAX 
E^DPT • I - 2 0 , - A0 ) /̂ B0 

' BX • ENDPT 
DEL • (ENDPT - ESTART)/60, 
I-O 

TOI I - l + I ' 
PH IEOdl •DEXP(AO + BO»ESTART) 



ISN 0043 
ISN 0044 
ISN 0045 
ISN 0046 

ISN 0047 
ISN 0048 
ISN 0049 
ISN 0050 
ISN 0052 
ISN 0J)53 
ISN 0054' 

ISN 0055 
ISN 0055 

X K I ) = E_START 
ESTART = E'S'TART • DEL 
IFIESTART - ENDPT)101,101.4 

4 NPTS = I 

V VECTOR GENERATED FOR NUMERICAL INTEGRATION IN NUMQUA 
FORM V d ) FUNCTION. INTEGRAND STORED AS VIIK) 

EI CONTRIBUTION 

NOPT = 1 
DO 103 J=LOWCH,MAXCH 
EI = AMC » ELOATIJI 
IFINPRIN' .EQ. I ) 
W R I T E ( 4 , l l l ) EI 
WRITEJ4,U2J^ 

110 Eix'= EI'*'EI' 

EO CONTRIBUTION 

DO 102 K =1,NPTS 
EOV = XI(Kl 

ISN 0057 EOVSQ = E0V*E0V 
ISN 0058 DIFF = EOV - EI 
ISN 0059 J?OFF =J)I^FF*0IfF 
iSN 0050 VC ; 2./EOVS0 + EIX/( EOVSQ*E0VSQ*OOFF ) *( E IX-2.*E I)/( E6vSQ*E(JV*mFF" 

X) 
ISN ̂ 6 1 _yl(K) = VC*PHIEO(K)«CONST 
iSN 0062 IFINPRIN .EQ. 1) GO TO 102 
ISN 0054 WRITE(4,105) K,EOV,PHIE0(K),VC.VI ( K) 
ISN 0065 102 CONTINUE 

ISN 0066 
ISN 0058 
ISN 0059 
ISN 0070 
ISN 0071 
ISN 0072 
ISN 0073 

IFINPRIN .EO. 0) GO TO 2 
GO TO J 1112 )_iNg!'I 

15 WRITE14,12') VId),NPTS,VI!NPTS) ,AX,BX 
2 CALL NUMQUA 

V(J) = ABAR 
ER(J1 = ETA 
WP(J) = WADJ(JI - V(J) 

ISN 0074 
ISN 0076 
ISN 0077 

IF(NPRIN .EQ. 1) GO TO 5 
WRITE(4,9) AX,BX,A BAR,ETA,(1,ARG(I),FN(I),SL(I),I=1,15) 
WRITE(4,13) AX,FN!,B X,F N2 

ISN 0079_ 
ISN 0080 
ISN 0081 
ISN 0082 
ISN 0083" 
ISN 0084 
iSt^ 00 85 
ISN 0'(3'85 

AM*J 
EP = EE/0.510975 
EO = EP*0.5»d. *• SQRT11.+2./EP) ) 
PHE= EE*0.5»(1. * SQRT(1.*2./EP) ) 
GO TO (3,5) ,NOPT 

3 NOPT = 2 
WRITE(4,55) J,EP,EQ,EE,PHE,WAOJ(J),WP(J),ABAR,ETA 
GO TO 103 

ISN ooaj 
ISN'0088" 

5 WRITE(4,50) J,EP,EO,EE,PHE,WADJ(J),WP(J),ABAR,ETA 
103 CONTINUE 

ISN^00 89_ 
ISN 0091 
ISN 0092 
ISN 0093 
ISN 0094 
ISN 0095 
ISN 0096 
iSN'0697' 
ISN 0098 

ISN 0099 

ISN 0100 

ISN 0101 

IFINPRIN .EQ. 1) GO TO 7 
WRITE(4,55) 
DO 11 J=LOWCH,MAXCH 
EE = AM*J 
EP = EE/0.510975 
EO = EP*0.5«(1. + 
PHE= EE*0.5»(1. + 

SQRT(l.+2./EP) 
SQRT(l.<-2./EP) 

11 WR!TE(4,50) J.EP,EO,EE,PHE,WADJ(J) ,WP! J),V! J),ER'l'Tr 
7 PUNCH 70,(WP(K),K=LOWCH,MAXCH) 

9 FORMAT(1HO/1HO////7X30HAPPROX. VALUE OF INTTG'R A I T F R O M ' ~ ̂ FTOVSTX 
X 2HT0 F10.5, /IH06X 2HIS 1PE13.5, 5H t/- E12.5, 6X 5H(N = 3 
X 8H, M = 2 1 /IHO 7X IHL 6X BHABSCISSA 7X 14HFUNCTI0N VALUE 
X 8X lOHDERlVATIVE /(IH I 8,IPE14.5 , E21. 5,E1875 ĵ H 

12 FORMAK/ 12H0 V K l ) = 1PE12.5,/7H0 VI! 12, 4H) = E12 5./31H0 
X INTEGRATION LIMITS FOR V = 0PF8.5, IH, F9.5 ) 

13 F0R«IAT15HCFCN( F9.5,3H) = IPE 12.5,5X4HFCNr0P'Frn573H')^^TPE12'.'57)^ 
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ISN 0102 
ISN 0103 

ISN 0104 
ISN 0105 
iSN 0106 

50 FORMAT(I4,F12.5,F14.5,2F12.5,lP3E17.5,E15.4) 
55 FORMATdHO 2X 1HN_4X BHELECTRON aX 6HPHOT0N 5X 8HELECTR0N 5X 5HPH0 

XTON 8X 8HW-ADJIN) I'OX S'HWPIN) 13X 18HV (N) '•'/-' ' ERROR' /'9X 5HETiE~ 
XRGY -iX 6HENERGY 5X 6HENERGY 6X 5HENERGY / 6X 12H(MCSQ UNITS) 3X 
X 12H(MCS0 UNITS) 4X 5H(MEV) 7X 5H(MEV) /(IHO I 3,F 12.5,F14.5,2F12.5 
X,1P3E17.5,E15.4 ) ) '" 

105 FORMATdH I3,1PE17.4,2E16.4,E17.4) 
111 FORMATdHl/ 18H0ELECTRON ENERGY = F10.5) 
112 FORMAT(4H0 N 5X 13HPH0T0N ENERGY 7X 5HPHIIN) BX lOWkiHTTAC^T^bi 

X 12HVI INTEGRAND ) 

GO TO 8 

ISN 0108 
iSN 0109 
ISN 0110 

20 STOP 
RETURN 
END 

LEVEL 15 ( 1 JULY 68) OS/360 FORTRAN H DATE 59.275/14.54.03 

ISN 

TsiT 

ISN 

ISN 

ISN 

ISN 

0002 

'oobY' 

0004 

000 5 

0005 

0007 

;OMPILER OPTIONS - NAME= MA IN,nPT=00,LINECNT-57,SOURCE,EBCDIC.NOLI ST,NODECK, 
SUBROUTINE NUMQUA LOAD.MAP,NOEDIT,I0,NOXREF 

C NUMERICAL INTEGRATION USING GAUSS-LEGENDRE QUADRATURE 115 ZEROS) 

ISN 
ISN 
ISN 
ISN 

0008 
0009 
0010 
0011 

DIMENSION BI2),RESID!25),A!2,2),1PIV0TI2),INDEX!2,2),STD!2), 
X PIV0T!2),EVAL(25),C(25,2),CHAN(128),EXY(25),ZEWT(2.8) 

DOUBLE PRECISION A,B,AMAX,SUM,PIVOT,DETERM,STD,C,AO,BO.FNl,FN2,FN, 
X SL,ZEWT,ABAR 
C 0 M^ ON/XY/FN!15),SL!15),FN1,FN2,ABAR,A0,B0,AX,BX,XI!70),VI!70), 

X X!25),Y!2 5),ARG!15),ETA,NPTS,NUM,NEXT,MAXCH,LOWCH 
EQUIVALENCE !AMAX,T,SWAP),IIROW,JROW),IICOLUM,JCOLUM) 

DATA 
X ZEWT!1,1) /O.987992518020485 /, 
X ZEWTI1,2) /O.937273392400706 /, 

ZEWTI1,3) /O.843206583410427 /, 
ZEWT!1,4) /O.724417731360170 /, 
ZEWTd,5) /0.570972172608539 /, 

ZEMT!2,1) /O.030753241996117 
ZEWTI2,21 /O.070365047488108 
ZEWTI2,3) /O.107159220457172 
ZEWT!2,4) /O.139570577925154 
ZEWTI2,5) /O.165259205815993 

X ZEWT!1,6) /O.394151347077563 /, ZEWTI2,6) /O.186151000015562 
X ZEWTIl,7) /O.201194093997435 /» ZEWTI2,7) /O.198431485327112 
X ZEWT!1,8) /O.OOOOOOOOOOOOOOO /, ZEWTI2,8) /O.202578241925561 

END ZERO AND WEIGHT DATA FOR 15 POINT CASE 

LOWER LIMIT OF INTEGRATION FORMED IN MAIN PROGRAM FROM MAXCH 
UPPER LIMIT OF INTEGRATION FORMED IN MAIN PROG. FROM EXTRAP. FIT 

GO TO !Ill,222),NUM 
111 N = NEXT 

NPTS - 1 
GO TO 446 

ISN 
ISN 
ISN 
ISN 

0012 
0013 
0014 
0015 

XIN = XIINPTS) 
Y d = VI!1) 
YIN = VIINPTS) 

ISN 
ISN 
ISN 
ISN 
ISN 
ISN 

0015 
0017 
0019 
0020 
0021 
0022 

DO 18 J=1,NPTS 
IFIVIIJI .GT. 0.) 
WRITEI4,35)' 

GO TO 18 

35 FGRMATI28H VALUES ARE ZERO OR NEGATIVE 
RETURN 

18 CONTINUE 

N 

FORM ABSCISSA VALUES FOR 15 GAUSS-LEGENORE POLYNOMIAL ZEROS. 
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ISN 0025 DO 20 1=1,7 
ISN 0026 ARGd) = !JAX - BX)*ZEWTd,I) • AX • BX)»0.5 
ISN 0027 ARGIJ) = ((BX - AX)*ZEWTd,I) + AX • BXI*0.5 
ISN 0028 _ 20 J = J -1 

C 
ISN 0029 ARG(JI=(AX + BX)*0.5 
ISN 0ID30 JOG - 2 ^ _ ^ 

C' ' 
C FORM SLOPES AND FUNCTIONS 
C 

ISN 0031 
ISN 0032 
ISN 0033 
ISN 0034" 

ISN 0035 
ISN 0036 
ISN 0037 
ISN 0036 
ISN 0039 
ISN 0041 
ISN 0042 
ISN 0044 
ISN 0045 
ISN 0046 
ISN 0047 

ISN 0048 
ISN 0049 
ISN 0050 
ISN 0051 

ISN 0052 

-
ISN 0054 

ISN 0056 
ISN 0057 
ISN 0058 
ISN 0059 
ISN 0060 
ISN 0061 
ISN 0063 
ISN 0064 
ISN 0065 
ISN 0057 
ISN 0058 

ISN 0059 
ISN 0070 
ISN 0071 
ISN 0072 
ISN 0073 
ISN 0074 
ISN 0075 
ISN 0075 
ISN 0077 
ISN 0078 
ISN 0079 
ISN 0080 
ISN 0081 

ISN 0082 
ISN 0083 

"-

C 

C 
C 

c 

c 
C 

c' 

c 
' c 
c 

c 
c 
c 

c 
c 
c 

446 DO 451 JS = 1,15 
GO TO (202,5),NUM 

5 TEST = ARGUS) 
IFITEST - XI(NPTS))202,202,51 

202 DO 452 IB - 1,NPTS 
GO TO (95,24),NUM 

24 NTIHE = 0 
IFITEST - XldB) )9B,9B,452 

98 IF!IB .LE. 2) GO TO 16 
L = IB - JOG 

54 IFIL .LE. 0) GO TO 16 
IF!L * H - NPTS - 1)50,60,59 

59 L = NPTS - N » 1 
GO TO 5^ 

i 6 L = 1 

60 DO 99 K = 1,N 
XIK) = XIIL) 
Y!K) = ALOGIVKL) ) 

99 L = L + 1 

EQ. N) GO TO 95 

NPTS) GO TO 95 

TEST FOR CLOSEST POINTS TO ARG 

ILOW = L - N - 1 
TESTl = TEST - XKILOW) 
TEST2 = TEST - x(l) 
TEST3 = X(N) - TEST 
TESt4' •= XI VL) - TEST 
IF(TEST4 .GE. TEST2) GO TO 97 
GO TO 452 

97 IFITESfl .GE. TEST3) GO TO 95 
NTIME = NTIME + 1 
L = IB - JOG - NTIME 
GO TO 54 

LSQPOL CALCULATIONS 

95 D0620 I =1,N 
620 C d ,1) = 1.0 

DO 50 J = 2_,2 
DO 50 I = 1,N 

50 Cd,J) = C( I,J-1)«X(I) 
DO 150_I = 1,2 
'B( I ) = 0.0 
DO 100 J = 1,2 
Ad,J) = 0 . 0 
DO 100 K = 1,N 

100 Ad,J) = Ad,J) + C(K,I)*C(K,J) 
DO 150 K =_J,N 

150 B! I) = B d ) + C!K,I )*Y(K) 

INITIALIZATION 

DETERM=1.0 
DO 621 J = 1,2 
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ISN 0084 
ISN 0085 

ISN 0086 
ISN 0087 
ISN 0088 
ISN 0089 
ISN 0090 
ISN 0091 
ISN 0092 
ISN 0093 
ISN 0094 
ISN 0095 
ISN 0096 
ISN 0097 

ISN 0098 
ISN 0099 
ISN 0100 
ISN 0101 
ISN 0102 
ISN 0103 
ISN 0104 
ISN 0105 
ISN 0105 
ISN 0107 
ISN 0108 
ISN 0109 
ISN O H O 

ISN 0111 
ISN 0112 
ISN 0113 
iSN 0114 

ISN 0115 
ISN 0115 
ISN 0117 
ISN OllB 
ISN 0119 
ISN 0120 
ISN 0121 
ISN 0122 

ISN 0123 
ISN 0124 
ISN 0125 
ISN 0126 
ISN 0127 
ISN 0128 
ISN 0129 
ISN 0130 
ISN 0131 
ISN 0132 
ISN 0133 
ISN 0134 

ISN 0135 
ISN 0137 
ISN 0138 
ISN 0139 
ISN 0140 

621 IPIVOT(JI=0 
DO 550 1=1,2 

SEARCH FOR PIVOT ELEMENT 

AMAX=0.0 
DO 605 J=l,2 
IF (IPIV0T(J)-1)660,605,560 

660 DO 600 K=l,2 
IF ( IPIVOT(K')-'i) 80,500,740 

80 IFOABS (AMAX)-OABS( A(J,K) )) 85,500,500 
85 IROK=J 

ICOLUM=K 
AMAX=A(J,K) 

600 CONTINUE 
505 CONTINUE 

IPIVOT(ICOLUM) = IPIVQT(ICOLUM)<-1 

INTERCHANGE ROWS TO PUT PIVOT ELEMENT ON DIAGONAL 

[F (I ROW-1C DLUM) 140, 250, 140 
140 DETERM=-OETERM 

DO 200 L=1.2 
SWAP=A(IROW.L) 
A(IROW,L)-A'( ICOLUM,L) 

200 AlICOLUM,L)=SWAP 
SWAP = BIIROW) 
BIIROW) = BIICOLUM) 
BIICOLUM) = SWAP 

260 INDEX!!,1)=IR0W 
INDEX!I,2)=IC0LUM 
PIVOTd)=AI ICOLUM, ICOLUM) 
DETERM=DETERM«PIVOT!I) 

DIVIDE PIVOT ROW BY PIVOT ELEMENT 

AlICOLUM,ICOLUM)=l.O 
DO 350 L=l,2 

350 AIICOLUM,L) = A!ICOLUM,L)/PIVOT!I) 
BIICOLUM) = BlICOLUMI/PIVOTII) 

REDUCE NON-PIVOT ROWS 

00 550 Ll=l,2 
IF!Ll-ICQLUM) 400,550,400 

400 T = AIL1,ICOLUM) 
AILl,1C0LUM)=0.0 
DO 450 L=l,2 

450 AILl,L)=AILI,L)-A!ICOLUM,L)»T 

550 
BILl) = BILl) - BlICOLUM)*T 
CONTINUE 

INTERCHANGE COLUMNS 

DO 710 1=1,2 

630 

705 
710 
740 

203 
205 

L = 3 - I 
IF !INDEXIL,1)-INDEX!L,2)) 630,710,630 
JR0W-INDEXIL,1) 
JC0LUM=INDEXIL,2) 
DO 705 K=l,2 
SWAP=AIK,JROW) 
AIK,JROW)=AIK,JCQLUM) 
AIK.JCOLUM) = SWAP 
CONTINUE 
CONTINUE 
CONTINUE 

IFINUM .EQ. 21 GO TO 51 
SUM = 0.0 
DO 205 I = l.N 
RESID! I )=B! 1) + XI I)»B!2) - Y d ) 
SUM = SUMtRESIDI1)*RESID!I) 

BACK TO MAIN PROGRAM 
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ISN 0141 DEG=N-2 
ISN 0142 ' ' DO 680 1 = 1,2 
ISN 0143 580 STDd) =OSQRT ISUM*AII , I )/DEG) 

C 
ISN 0144 DO 170 1=1,N 
ISN 0145 CHAN!I) = MAXCH - N • I 
ISN 0145 EVALd) = RESIDII) + Y d ) 
ISN 0147 170 EXYd) = EXPIYID) 

C 
U N 0148 WRITE!4,12 34) IBID,STD I I 1,1 = 1,2) 
ISN 0149 WRITEI4,5000) SUM 
ISN 0150 WRITEI4,7000) I CHAN d ), X II), EXY11 ) , Y d ) , EVALII ) , RES I D d ) , 1 = 1 ,N) 
ISN 0151 1234 FORMATI/IHO 9X11HC0EFFICIENT11X5HERR0R /!1H 1P2F20.7) ) 
ISN 0152 6000 FORMAT! 40H0 WEIGHTED SUM OF SQUARED DEVIATIONS = 1PE13.5/ ) 
ISN 0153 7000 F0RMATI4X 5HCHAN. 5X 13HPH0T0N ENERGY 7X 3HPHI BX 7HL0G PHI 5X 

X lOHEVALUATION 5X 8HRESIDUAL /15X 12HIMCSQ UNITS)/l0PF8.0,F16.6, 
X 1PE17.5,0'PF ll.5,F 13.5, IPE 16.4) ) ~ 

C 
ISN 0154 AO = BdJ 
ISN 0155 80 = B(2T ~ " ~ 
ISN 0156 RETURN 
ISN 0157 452 CONTINUE 

C 
ISN 0158 51 IFIJS .GT. 1) GO TO I 
ISN 0150 FNl =DEXPIBI1) + AX*BI2)) 
ISN 015,1 1 FNIJS) =0EXP(B!1) • TEST«BI2)) 
ISN 0162 SLIJS) = BI2)*FNIJS) 
ISN 0153 451 CONTINUE 
LS.N 0164 FN2^ =DEXP!B!1) * BX«B!2)) 

C 
C FORM INTEGRATION APPROXIMATION 
C 

ISN 0155 445 J = 15 
ISN 0166 ARG4 = IBX - AX)*0.5 
IIN 0167 ABAR = 0. 

ISN 0158 DO 42 I = 1,7 
ISN 0159 ABAR = ABAR * ZEWTI 2,1)«!FNlI) 
ISN 0170 '42 J = J ^^ 
ISN 0171 ABAR = ABAR + ZEWTI 2,8)*FN!J I 
I_SN 0172 ABAR = ABAR*ARG4 C 

C FORM ERROR BASED ON DERIVATIVES 
C 

ISN 0173 ETA' =" 0. 
ISN 0174 J = 16 

C 
ISN 0175 DO 15 1=1,7 
ISN 0176 J = J - 1 
ISN 0177 GL = ZEWT!2,II^ZEWTI1,11 
ISN 0178 ARG6 = GLtlSL(J) - SLID) 
ISN 0179 15 ETA = ETA + ARGE 

ISN 0180 ETA = ETA*'ARG4«ARG4 

ISN 0181 ETA =IARG4*!FN2 + END -ABAR - ETA)/31. 

ISN 0182 RETURN 
ISN 0183 END 
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APPENDIX C 

GABCO Program Listing (DDP-24) 

e 
e S * B C f l . . . S A U S S I A N R R B A D E N B D CfflMPTSN SCATTERING MATRIX OflLUMN, EuEcTHSN 
e FNESGVIMC SQ U N I T S ) DEPENDENCE. AUSUST, 1 9 » 9 
e 5 < I , n VECT9R FgRMED 
e 

CSMMSN C9M(i38),EXPFR(l.T8),FeLD(lJ«)<lD(18),XI((?l,Y*<2) 
X ,X(ln).¥(10),B(5),A(5.5).IPIVBT(5),C(lll,5).STD(|l.PIV|T(5) 
X , INDFX(5,?).FM(1J8).T,RESID.WIDTH,D,T1,AMC,E1L,E1 Jl. Eea.ESL.ElX, 
X FL,E9X2?,FI3 ,EEl.EE?.El ECTI,TUP,TLtM.CSN?,SUMiARG.TlY,T8Z» 
X S U M E X P , S U M T H E , D Y , X I . R A T l e , E I . G . E , X P , Y P 1 , D A . Y P 2 . B E T E R H ; O B G . X M I N , 
X DX.YMIN,L8WCH.MAX,MAXCH,TU.TL,TWeEeU.TW8E8L.CMX;T9U.T8L.T9W,Tei< 
X ,NT,FSLDI,E9xi2,EflXl,EeX2,JK,IR9W,lC»LUM.EE,Ef 

e 
E0IIIVAI.FNCE(lRBW.jR8W),(ir:9LUM,JCeLUM),(AMAX,T,SUA»i) 
E O U I V A L E N C F ( B ( 1 l . f t l ) . ( B ( 2 ) . B 2 ) , ( B ( 3 ) » B 3 ) . ( B ( 4 ) , g 4 ) , ( B ( 5 ) , B S ) 

e 
D8UBLE PRECISIAN TljP , TL SW, ELECT 1, EL, E I X. E9X1, E9X J, EEl, EE2, EIU, E9t,, 

X FeX22, EiJ, TweEBU.TwSESL,T8U,T9L<T9W,T8X,TRY,T9Z.TJ,fL.£9X12 
C 

20 FSRMAT(X 17A4,A3) 
21 reRMAT(5I3.F9.,^,Fl2.5,F6.4) 
?S r9RMAT(lHn/3X IHN 2X 9HE. ENERGY 5X 6MG<N,N) ) 
3D r9RMAT(6M0CHAN. 3X 8HELECTRBN 4X 7HC8MPT9N 6X /neSHPTBil 6X S H E X P E 

XRlM. 7X B H E X P E R I M . / lOX 5MENEHEY 4x 1OMSCATTIRINS 3X lOH 
XSCATTFRING 4X SHSPECTRIIM 7X 8HSPECTRUM / IIX 5H(HEI/) 4»( 9H(INITIAU 
X) 5X SHlFetDED) 5X 9H(EXTRAP.) 4X 12H(N8RMALIZEDi /) 

40 F8RMAT(I4,nPFl2.6,lPE14.5.E13.5,0P'"11.0.1PE17.5) 
51 F s R M A T d M l / X 1 7 A 4 , A 3 / 2 " H 0 m D T H AT H A L F - H T . = P 9 . 6 . «H M E V 2 6 1 ( 

X flH LewCH c n / 37X J l H P r s . USED F8R F I T T E D tXTRA»i . = 1 2 ) 
60 F8RMAT(12F6. 0) 
61 F B R M A T ( F 6 . 0 , 7 p B . 0 ) 
70 FeRMAT(9M SPECTRUM) 
81 FflRMAT(21H ELFCTRSN ENERGY, MEV) 
90 F8RMAT(13H EXPERIMENTAL) 

101 FeRMAT(20H THEFiRETlCAL. FfflLDED ) 
130 FeRMAT(13HnEXPFR. SUM = lPEt3.6/13H TME9R. SUM « E13.6/ 

X ISH N8RM. FACT9R = El^.6) 
1234 F«|PMAT( IHO 9)(11HCflEFFICirNTllX6MERR8R /(IN lP2EgD.7) ) 
6000 F9RMAT(2eHnSUM 8F SQUARED DEVIATISNS « 1PE13.5/) 

C 
B MAXCH . CHANNEL 9F I S B T S P F GAMMA ENERSY AFTER C9NVERSI9N M ELECTR9N 
C ENERGY. 
C M « NUMBER 9F C B E F F I C I E N T S USED IN EXTRAP9LAT I8N F I T 
C NT • 0 F9R CARD INPUT 9F EXPCRIMFNTAL SPECTRUM 
e MT " *.- F9H ASCII TAPE INPUT 9F SAME 
C N B R M C H IS LAST CHANNEL USED IN NflRMALIZAT 19N 9r TH58RY AN«' EXPERIMENT 
C CMX IS ELFCTRBN F M E R G Y I N MEV AT MAXCH 
e N IS NUMPER 9F PAINTS USFD IN FIT F8R EXTRApSL AT 18>J T9 ZE«3. 
r NEXT » 1 IF N9 EXTRAPSLATI9N USED. 
C NEXT I 0 STHERWISF 
C 

« R F A D I 3 , 2 0 ) ID 
R E A D ( 3 . ? 1 ) L 9 W C H , M A X C H - N T , N E X I , N . D , W I D T H , C M X 
MAX • MAXCH • 1n 
IF(NT)?6.27.26 

27 ReAD(3,60) (EXPER(I).I=L9WCH,MAX) 
G9 T9 28 



40 

26 CALL ASCII 
R F A D ( 2 . 6 1 ) D A , ( E X P E R I I ) . 1 = 1 . 1 2 7 ) 

28 WRITE(4,51) ID,WIDTH.L9WCH,N 
NI9RMCM « M A X C H - 3 

'9RM THE@RETICAL VECTSR - C9MPTeN SCATTERINS 
FBRM EIL AND FlU WITH ELECTRSN ENERGY, MO SQUARED UNITS 

AMC 
ElL 
ElU 
EfflU 
E9L 
E9X1 
E9X2 
TW9E9 
Tw9E9 
T B W = 
Tsx = 
E9X12 
E9X22 

D/.510976 
CMX/.510976 -
EIL * AMC 
EIU«0.5»(1. * 
EIL«n.5«(l. • 
E9U»E9U 

= fc9L«E9L 
U « 2.»E9U 
L « 2.»E9L 
3,"ESXltEBU 
3,»E0X2.E9L 
I E9X1 t E8X1 
« E9X2 * Eex2 

0.5»AMC 

S O R T I I E I U • 

SORT ((fcIL • 
2 . ) / e i u ) ) 
?.)/EIL)) 

4. )/EI3 
TfiU/ESXlZ • (T9U*2.)/T9Y - l,/f9W 

De 24 1=1,MAX 
E L • AMC»FL9AT(II 
lF(I-MAXCH)10,10,34 

10 ElX = E L » E L 

El3 « EL»FL»FL 
Tu " 1. - EL/E8U 
T L = 1. - FL/E8L 
TeU » EL - TW9F9U - 2. 
TeL = FL - TW9F9L - 2, 
E F I = EIX»E9Xl 
E E 2 " EIX»EeX2 
T9Y = EEl - E!3»E9U 
TSZ » EE2 - EI3»ESL 
ElFCTI = (FIX - 2.•EL -
T U P » DLSGlTUj.ELECTI * 

X (TM9E9U»(1.«EL)*FL)/EF1 
T L 9 W = D L 9 G ( T L ) . E L F C T I • T8L/ESX22 * IT9L*2.)/T9Z - 1 /»9X 

X (TW9E9L»(1.*EL)*EL)/EE2 i.'TSX 
C B M (I) • (TUP - TL9W)«0.1 746164 
G9 T9 24 

34 C S M d ) s 0.0 
24 E N ( I ) * EL«0.510976 

FflLD THE9RETICAL VECTBH WITH GAUSSIAN FUNCTI9N 

C9N2 » 2.772589»Di>D/(WIDTH«WIDTH) 

D9 1 1=1,MAX 
S U M = 0, 

Dfl 2 J=1,MAX 
ARG » C 9 N 2 . F L 9 A T ( (,j-I ).( J-i) ) 
I F I A R G • 20.)3,3.2 

S S U M = SUM * EXP(- ARG).C9M(J) 
i CflNTlNUE . 

F9LDI « SUM.n.9394373 
IF(F9LDI)13.13.1 

13 NsR » I - 1 
89 T9 14 
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I FflLDII) « F8LDI 

14 FSLD(1)«2.«F9LD(2) - FeLD(S) 
lF(NFXT)301,300,301 

SOI JK « LSWCH 
09 TS 302 

500 JK • 1 

EXTRAP9LATE EXPERIMENTAL SPECTRUM TS ZERI 

M . 2 
L « L8MCH <. N - 1 
K • 0 
09 15 I»L9WCH,L 
K « K • 1 
X(K) . I 

15 YlK) = E X P E R d ) 

G9 T9 95 

501 L « L9WCH - 1 
08 16 K»1.L 
XI o K 

16 ExPERiK) » Bl • Xl«(B2 • XI«(B3 • XI»(B4 * Xl»B5j)) 

N9HMALIZE EXPERIMENTAL T9 THF9RY 

J02 SUMEXP » 0.0 
SUMTHE • 0.0 
09 4 K=JK,N9RMCH 
SuMEXP • SUMExP • EXPER(K) 

4 SuMTHE • S U M T M F • F9LD(K) 

RATI9 » S U M T H E / S U M E X P 

WRITE(4.130) SUMEXP,SUMTHE,RAT I 9 
WRITE(4.50) 

Y Y ( 1 ) m l.fl6-10 
YY(2) • 1.0E*10 
09 5 JcJK.NSR 
Tl » EXPER(J) 
E E » R A T I 9 « T 1 

E F = F9LD(J) 
Y Y ( 1 ) « AMAX1(YY(1),EF,EF) 
Y Y ( 2 ) = AMINl(YY(2),EF,EE) 

WRITE(4,40) J,EN(J),C9M(J),EF,Tl,EEi 
5 EXPER(J) « EE 

WBITEI4.23) 
09 19 J=JK,N9RMCM 
0 = EXPERIj)/r9LDlJ) 

19 WRITEI4.40) J,EN(J)'G 

C A L L P L 9 T ( n . ,n. ,-3) 

Xxil) » EN(JK) 
XX(2) • EN(N9R) 
CALL SCALE(XX,2,IO.,XMIN,DX) 

C A L L SCALF(YY,?,ln.,YMIN.I)Y) 

C A L L AXIS(n..()..10..90.,YMIN,DY,9) 
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WRITE(9,70) 
CALL AXis(n.,o..in.,o.,xMiN,Dx,-2i) 

WRITE(9,81) 
CALL PL9T(in.,i!..3) 

CALL P L 9 T ( I O , , I O . , 2 ) 

CALL P L B T I 0 . .in.,i) 

CALL P L T X ( 3 2 ) 
CALL SETGRFI0.2.lo.05,0.,n,1) 

W R I T E ( 9 . 2 0 ) ID 

CALL S Y M 8 9 L ( 7 . , 9 . 5 , 0 . , 0 . 1 . 1 9 , 3 ) 

CALL S E T G R F ( 7 . 2 . 9 . 5 . O . , O . I ) 

WRITE!9.90) 
CALL S Y M B 9 L ( 7 

CALL S E T G R F ( 7 

W R I T E ( 9 , 1 0 1 ) 

CALL P L 9 T ( P . . 0 . . S ) 

P A U S E 

CALL P L T X ( 3 2 ) 

,9.0.45..0.1,26.3) 
2.9.0,0.,.1) 

09 8 )< = J K , N 8 R 

XP » (EN(K) - XMIN)/DX 

YPI » (tXPFR(K) " YHINJ/DY 
YP2 ' (F9Ln<X) - YMIN)/DY 
CALL SYMB9L(XP,YPI,O.,.07.19,1) 

8 CALL S Y M B 9 L ( X P , Y P 2 , 4 5 , , . 0 7 , 2 6 , 1 ) 

CALL PL8T(12..n.,3) 

S8 T8 6 

L S B P B L C A L C U L A T I B N S 

95 09620 I "l.N 
620 C(1,1) • 1.0 

D9 50 J p 2.M 
De 50 I « l.N 

50 C( I. J) = C d , J-1)«X( I) 
09 150 I a l.M 
B I D • 0.0 
D9 ion J 3 1,H 
A(I,J) = 0.0 
09 100 K » 1,N 

100 Ad,J) • Ad,J) • C(K, I )»C(K, J) 
09 150 K > l.N 

150 B(I) = B(I) * r(K,I )*Y(K) 

1NITIALIZATI9N 

0ETERM = 1, 0 

09 621 J = 1,M 
621 IPIV9T(J)=0 

09 550 I»1,M 

SEARCH F9R PIV9T ELEMENT 

A M A X ' 0 . 0 

OB 605 J » 1 , M 
I F d P I V 9 T ( J ) . 1 ) 6 6 0 . 6 0 5 . 6 6 0 

660 O9 600 K » 1 , M 
I F ( I P I V 9 T ( K ) . 1 ) fiO,6on,7.in 

80 I F (ASS ( A M A X ) - A B S ( A ( J , K ) ) ) 8 5 , 6 0 0 , 6 0 0 
85 IR8W=J 



43 

IC9LUM"K 
A M A X * A ( J . K ) 

6 0 0 C9NTINUE 
6 0 5 CgNTlNUE 

l P I V 9 T d C 9 l UM) = I P I V 9 T ( IC91 UM) « 1 

INTERCHANGE RAWS T9 PUT P I V S T ELEMENT SN D U S 9 N A L 

I F d R 9 W - I C 8 L U M ) 1 4 0 , 2 6 n , 140 
1 4 0 D E T E R M = - D E T E R M 

Ofl 200 L«1,M 
SwAP=A(IR9W,L) 
A(IR9W,L>«A(ICeLUM.L) 

200 *dC9LUM,L)«SwAP 
S W A P • B ( I R 9 W I 

B( IR9W) • R(IC9LUM) 
B d C 9 i u M ) > S W A P 

2 6 0 l N D E X d . l ) . I R 9 W 
I N O E X I I , 2 ) . I C 9 L U M 
P l V 9 T ( I ) » A ( I C 9 L U M , l C 9 L U M ) 
D F T E R M = D E T F R M . P I V 9 T ( I ) 

D I V I D E P I V 9 T R8W BY P I V 9 T ELEMENT 

A ( I C 9 L U M , I C 9 L U M ) » 1 . 0 
09 3 5 0 L » 1 , M 

350 A ( 1 C 9 L U M , L ) " A ( I C 9 L U M , L ) ' ' P I V 9 T ( I ) 
B d C B l U M ) o B d C 9 L U M ) / P I V 9 T d ) 

REDUCE N9N-PIV9T R9WS 

09 550 L1»1.M 
IF(L1-IC9LUM) 400,650,400 

400 T=A(L1.IC9LUM) 
AiLl,IC9UU")=n.n 
09 450 L'l.M 

450 A(Ll.L)=A(Ll.L)-AdC9LUM,t )»T 
S(L1) = B(Ll) - 8(IC9LUM)«T 

550 C9NTINUE 

INTERCHANGE C9LUMMS 

08 710 Isl.M 
L • M • 1 - I 
IF dNDEX(L,l)-INDFX(L,2) I 630,710,630 

630 JR9W«INDEX(L.1 ) 
JC9LUM=INDFX(L,2) 
Op 705 K»1,M 
SuAP3A(K,JR9W) 
A(K. JRBW) = A(K,,jC9LIJM) 
A(K.JC9LUM) • SWAP 

705 C9NTINUE 
710 C9NTIMUE 
740 C9NT1NUE 

SUM 0.0 

IF(M-4)209,2D»,203 
209 IF(M-2)204,204,207 
2 0 4 B 3 • 0. 
207 B4 » n. 
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206 B5 a 0. 
203 09 205 1 > l.N 

XI » X d ) 
R E S I D » Bl • XI»(B? * XI»(B3 • X1«(B4 • Xl»B5))) • Y d T 

205 SUM • SUM*RES1D»RESID 
e 
e BACK T9 MAIN PR9GRAM 
e 

DES » N - M 
09 680 i P l . M 
T l = A B S ( A d , I ) ) 

680 S T D d ! • S 0 H T ( T 1 » S U M / D E G ) 
WRITE (4,1234) (Bd ).STDd ),I«1,M) 
WRITE(4,6000) SUM 

09 T9 501 
END 
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APPENDIX D 

DOSE Prog ram Listing (IBM-36Q) 

L F V F I — L 6 _ ( 1 .1111 Y ftfll n s / 3 > , n ' c n R T B A M H 

r r - D I L E R nPTIMMS - N»>«F= M A I N , n P T = 0 2 , L I N E C N T = 5 7 , S n U R C E , E B C D I C , N O L I S T , D E C K , 
. , . .. '̂  PRnr.PAw nnsE LOAD,MAP,NOEDIT.IO.NOXREF 
ISN 0PO2 DIMENSION W( 12'!) .COMPd 28 ,128 ) , I DFN( 18 ) 
' S N 0 0 0 3 C n - < M n i j / x Y / F N ( l S ) , S L ( I S ) , F N 1 , F N 7 ,ARAR ,8 X , APG ( 1 5) , W I M ! 1 2 8 ) , A M F V , 

« F T A . N P P I N T , M f t v r n , l nuCH 
C 

I S N 0 0 0 4 DDURLE P R E C I S I O N F N , SL , F N l , F N 2 , AHAR 
I SN rnn'i I H G I C A L UPSOB 

DATA N P n n 8 / 4 H / , 0 1 , 0 2 , 0 3 / 0 . 2 4 4 3 0 3 8 , 0 . 1 5 1 7 1 7 5 , - . 0 2 8 4 2 4 6 2 / , 
X T n T F l / 7 . 0 F t 2 3 / , S O M C / 0 . 5 1 0 9 7 6 / , P I R O S Q / 2 . 4 9 4 5 2 E - 2 5 / 

ISN 0 0 0 7 10 F O R M A T ! 1 B A 4 ) 
I S N 0 0 0 8 ?0 F O R M A T d H l / X 1 8 A 4 ) 

_XSN 0 0 0 9 3 0 F n p M a T I 7 H , T , . , 7 F i ; . / , ] 

I S N 0 0 1 0 4 0 F P R » A T d 5 H 0 M F V / C H A N . = F 9 . 6 , 9X24HSCALE FACTOR FOR P ( E O ) = F 9 . 5 
X / / 1 0 H 0 N ( E ) = l P E 1 4 . 1 , 9 X 2 6 H E L E C T R n N PFST MASS U N I T S = C P F 9 . 5 / / 
X / ^ H n C H A N . 4X aHFLFCTRON- ftx 8HF | F rTRON ay AHPHnTflM a» ^UPHnTHM 7X 
X 5 H P ( E 0 ) I I X 5H INPUT 7X T H P H K E O ) 
X / IPX 5HENERGY BX 6HFNERGY 8X 6HENFPGY flX 6HENERGY 7 I X 7 H P H I ( E 
XOI BX 6 H / P ( F n ) 8X 4H FPU SX 4H EOl / n » 5 m M F V I 7X A H f w r s (1 
X lOX SHIMEV) BX 6HIMC SQ 6X 6HIMC SQ lOX 6HIMC SQ 
X / ? 5 X 6 H U N t T S ) 23X 5 H U N I T S ) 5X 6 H U N I T S ) 1 0 X 6 H U N I T S ) ) 

ISN n n i . 1 50 F n R M « T I I 5 , ;PF 1 ^ , ^ , B F 1 4 . 3 ) 
I S N 0 0 1 2 8 0 FORMAT I 5 E 1 2 . 0 ) 

r 
ISN n n n B P F A D i n , m e w 

I S N 0 0 1 4 I E ! I C E N I l ) . E O . NPRf lB) GO TO I I 
I S N 0 0 1 5 READ 3 0 , L O W C H , M A X T H , N P R I N T , A M E V , S C 
I S N 0 0 1 7 . e E A O - a O . IW I I l , l - L O t C M , M f t < C H ) 

C 
C NPRINT = 1 FOR COMPLETE PRINTOUT 

_C NPRINT = 0 FOP END R FSin TS ON| Y 
C SC = SCALE FACTOR FOR P I E O ) FUNCTION 
C W d ) = COMPSCAT UNFOLDED WP VECTOR 

- C 
I S N C P I B PRINT 2 0 , I D E N 
ISN 0 0 1 9 PPTNT 4 0 , A M F V , S C , T O T E L , S O M C 

- a - -
I S N 0 0 2 0 AMC = AMEV/SOMC 
I S N 0 0 2 1 PCON = P I R O S 0 » T n T E L 

C FORM COMPTON SCATTERING MATRIX 
C 

DO 5 J=LOWCH,MAXCH 
C 
C FLFCTBON FMERGY, MEV 
C 

F I = A M E V t J 

r 
C ELECTRON ENFRGY, IMC SO U N I T S ) 
C 

EP = ET/SOMC 
C 
C PHOTON ENERGY, MFV 
C 

- -_ J W ^ ^ _ F J * 0 . 5 « I I . * SORT ( l . t ? . » S O M C / - e j J J -

c 
-X BHOTON ENERGY,—IMC SO U N I T S ) 

C 
I S N 0 0 2 6 EOJ = E P * 0 . 5 « ! 1 . * SORT I 1 . + 2 . / F P ) ) 
I S N 0 0 7 7 e - - S C « I 0 1 « 0 2 « E 0 J * 0 3 « E 0 J « E 0 J ) 

W J = W I J ) / P 

o n 4 l ^ L O H C H , M A X C H 

C 
C ELECTRON ENFRGY, IMC SO U N I T S ) 

_C 
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TSN 0 0 3 0 
I S N 0 0 3 1 

I S N 0 0 4 5 
I S N 0 0 4 6 

I S N 0 0 4 8 
I S N 0 0 4 9 

ISN 0050 
ISN 0051 
ISN 0 0 52 

EL = 
EIX 

A M C * I 
= F L * F L 

I SN 
ISN 
I S N 

ISN 
I S N 

I SN 
ISN 
I S N 

TSN 
TSN 

- I ^ W -

0 0 3 7 
0 0 3 3 
0 0 3 4 

0 0 3 6 
0 0 3 7 

0 0 3 9 

004C 

0 0 4 ? 
0 0 4 3 
OO'iA 

C 
C 

C 
C 

I F d - J ) 2 , 2 , 3 
3 C O M P I I . J ) = 0 . 0 

GO TC 4 

FORM ETl ANO F l u I N ELECTRON ENERGY IMC SO U N I T S ) 

E I U = F I L * AMC 
E o l = F I L * 0 . 5 * | 1 . t- SOOT I I E I L • 2 . ) / E I L ) ) 

FORM EOL AND EOU I N "HOTON ENERGY IMC SO U N I T S ) 

F O X l = EOU*EOU 
FOX 7 = ECL*ECL 

D I F F ? = FOL - FL 
E E l = E L * E n u 
FFT - CI » r n i 

E L E C T I = I F I X - 2 . * F L - 4 . ) / I F I X * E L ) 

TUP =ALOG ( D T F F l / E o u ) » E L E C T I t ! E L - 2 . « E O U - 2 . ) / l 7 . * F O X l ) H F L - ? . « E O U ) / 
X | F I X « r m i « 0 4 1 M : 1-t—1 . / 1 3 . ^ t - F P X l A f a u » - I ^ . A ^ O U * F L * 3 . « F E 1 ) / l E E l t E F l ) 

TLOW=ALOr, I D I F F 7 / E O L ) « F L E C T I t ! E L - 2 . * E 0 L - 2 . ) / 1 2 . * E 0 X 2 ) 11 E L - 7 . » E a L ) / 
X I E I X * E 0 L * D I F F 2 ) - l . / ! 3 . * E O X 2 * E 0 L ) - ! 2 . » E O L t F l • 2 . * E E 2 ) / ! E E 2 » E F 2 ) 

C O M P I I . J ) 

4 CONTTNUF 
PCON»ITUP - TLOW) 

PRINT 5 0 , J , F I , E P , » H E , E 0 J , P , W I J ) , W J , E O U , F 0 L 
W I J ) = WJ 

5 <;ONTINUF 

TSN 0 0 5 1 

ISM 0 0 5 4 
I S N 0 0 5 5 
ISN 0 0 5 6 
I S N 0 0 5 7 
I S N 0 0 5 8 

I SN 0059 

BX = A»«EV*>'AXCH 

on 13 I=LOWCH,MAXCH 
SO" = 0 . 
DO 17 J = LOWCH,MAXCH 

12 S U " = SUM + C O M P I I , J ) * W I J ) 
13 W I M d ) - S U M / ( T 0 T E L * S 0 M C 1 

CALL NUMOIIA 

I S N 0 0 6 0 
T S N 0 0 6 1 

I S N 0 0 6 2 
I S N 0 0 6 3 
I S M 0 0 6 4 -
I S N 0 0 6 5 
I SN 0 0 6 6 

ISN 0 0 6 7 
I S N 0 0 6 8 

CONSTl = 0 . 5 * 5 . 0 7 ? 5 ? F + 7 3 

CONST? = C 0 N S T - L ^ _ 5 . . . Z 5 I 2 E ^ 5 ^ 
RE = ETA/ABAP 
D0SE1= ABAR* CONSTl 
n n s F 7 - A B f t p * r n M t ; T ? 
F7Rnc?l 
EPROR? 

DO S F1 *R F 
D0SE7«RE 

PRINT 9 , BX, A B A R , E T A , I I , A P G d ) , F M ! I ) , S L I D , 1 = 1 , 1 5 ) 
PRINT 6 0 , D O S E 1 , E R R O R 1 , DOSE2,ERR OR 2 

TSN 
I S N 
TSN 

0 0 7 1 
0 0 7 2 
0 0 7 3 

9 FORMflTI 1 H 1 7 X 3 9 H A P ' ' R 0 X . VALUE OF INTEGRAL FRCM ZFRO TO F 1 0 . 5 , 4X 
X 6 H I N = 3 , 7 H , M ^ ? ) / / 7X 2 H I S 1 P E 1 3 . 5 , 5H • / - F 1 2 . 5 , / 

" V / _ _ a X _ L H L . - 6 X J H i a S C i S S A - J i _ 
X 1 4 H F U M r T I 0 N V A L U ^ BX l O H O F R t V A T I V F / I IH T 8 , I P E 1 4 . 5 , E 2 1 . 5 , E l 8 5 ) ) 

6 0 F O R " A T I l H n 7X 6HD0SE = 1 P F 1 3 . 5 , 5 H * / - F 1 7 . 5 , 13H M F V / G M . - S E C . / / 
X _ L 4 X _ E a J ^ 5 - , -5H + / - E L 2 . 5 , .5H_PJU3S/HP.»J \ 

GO TO B 
11 STOP 

ENO _ 
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LEVEL 16 I 1 JULY 68) OS/360 FORTRAN H DATE 70.138/12.30.10 

ISN 0002 

ISN 0003 

HMPILER OPTIONS - NAME= MA IN,0PT=02,LINECNT=57,SOURCE,EBCDIC,NOLIST,DECK, 
SUBROUTINE NUMQUA TnarfMAP MnFrTTr in u'n»occ 

C NUMERICAl INTEGRATION USING GAUSS-LEGENDRE OUADRA'TURF (15 /F 'K 'JS) 
DIMENSION A I 2 , 2 ) , 8 ! 2 ) , P I V 0 T ! 2 ) , C ! 2 5 , 2 ) , Z E W T ! 2 , 8 ) . 

X I P I V O T ! 2 ) , I N 0 E X ! 2 , 2 ) , E V A L I 2 5 I , N D E X I 2 5 ) , D I I 1 2 8 ) , X I d 2 e ) , X ! 2 5 ) , 

ISN 0004 

ISN 0005 

ISN 0006 

ISN 0007 

ISN 0008 

ISN 0010 
ISN 0011 

"ISN 0013 
ISN 0014 
ISN 0015 

ISN 0017 
ISN 0018 
ISN 0019 

ISN 0020 

ISN 0022 
ISN 0023 
ISN 0024 
ISN 0025 

ISN 0025 
ISN 0027 

ISN 0028 
ISN 0029 
ISN 0030 
ISN 0031 
ISN 0032 
ISN 0033 

ISN 0034 
ISN 0035 
ISN 0036 

ISN 0037 
ISN 0038 

C 

C 

C 
C 
c" 
c 
c 
c 

c 

C 

ĉ  

C 
c 
c 

c 
c 
c 

COMMON/XY/FNI15),SLd5),FNl,FN2,ABAR,BX,ARGII5),WIMd28),AMEY, 
X ETA,NPRINT,MAXCH,LOWCH 

DOUBLE PRECISION FN, SL , FNl, FN2, ABAR 7A,B, AMAX, P IvaTTOETERMVCZE 

EOUIVALENCE 1AMAX,T,SWAP),(IROM.JROW),!ICOLUM,JCOLUM) 

DATA 

X ZEWTIl,!) /O.987992518020485 /, ZEWTI2,1) /O.030753241996117 

X ZEWTIl,2) /0.93727"3i',^»uufU6 /, ZtWtl2,2) /0.070356047488108 
X ZEWTIl,3) /0.848205583410427 /, ZEWTI2,3) /O. 107159220457172 
X ZEWTIl,4) /0.724417731350170 /, ZEWTI2.4) /O. 139570677925154 
X ZtMlli.M /u.bfU9f21r2508539 /, ZEWT!2,5) /O.166259205815993 
X ZEWTIl,6) /O.394151347077553 /, ZEWTI2,6) /O.186161000015562 
X ZEWTIl,7) /0.201194093997435 /, ZEWT!2,7) /O. 198431485327112 
X ZEWT!1,8) /O.OUUOOOOOOOOOOOO /, ZEWTI2,8) /O.202578241925551 

ENO ZERO AND WEIGHT DATA FOR 15 POINT CASE 

BX = UPPER LIMIT OF INTEGRATION FOR WIM*E 

N=3 

X l d ) = 0.0 
D i d ) = 0.0 
IFILOWCH .GE. 2) GO TO 5 

6 FORMAT! 25H0FIRST POINT MUST BE ZERO ) 
ABAR = 0. 

ETA = 0. 
RETURN 

5 WIM(LOWCH-l) = 0. 
K - 1 

* 
00 2 J=LOWCH,MAXCH K - K • 1 
X M K ) = AMEV*J 
DI(K) = WIM!J)*AMEV*J 

2 CONTINUE 
NPTS = K 

PRINT 999, IK,XI!K),WIM!L0WCH-2*K),DIIK),K=1,NPTS) 
999 FORHATITHl INDEX 4X SHELECTRON 5X 24H1 PHI 1EO)/PIEO))*C1EI,EO) 

X 8X 7HWIMIEI) / 13X 6HENERGY llx 13H/!NIEI)*SQMC) 15X 3H»EI 
X / i4X S H I M F V ) i2X 9H= WIMIEI) 7!l5,lPE13.3,4X E1S.5,6X E17.5) 

FORM ABSCISSA VALUES FOR 15 GAUSS-LEGENDRE POLYNOMIAL ZEROS. 

J = 15 
DO 20 K=l,7 
ARGIK) =l-BX*ZEWTd,K)* BX)*0.5 
ARGIJ) =I8X« ZEWTIl,K)t BX)»0.5 

20 J=J-1 
ARG!J)= BX«0.5 

FORM SLOPES AND FUNCTIONS 

DO 451 JS = 1.15 
TEST = ARGUS) 
IFITEST - XI(NPTS))202,202,51 

>02 DO 452 IR = l.NPTS 
NTIMF = 0 

WT 

/, 
/. 
/. 
/, 
/, 
/. 
/, 
/ 

) 
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ISN 0039 
ISN 0040 
ISN 0042 
ISN 0043 
ISN 0045 

JiN ()045 
ISN 0047 
ISN 0048 

IFdEST - XKIB) )9a,98,452 
98 IF(IB .LE. 2) GO TO 15 

L =_IB_-_2 
54 IFIL .LE. 0) GO TO 15 

IFIL • N - NPTS - 1)60,60,59 
_59_ L = NPTS - N ±_l 

GO TO 50 
15 L = 1 

ISN 0049 
ISN 0050 
ISN 0051_ 
ISN 0052 

60 DO 99 K = 1,N 
XIK) = XIIL) 
YlK) =^IIJJ 

99 L = L t 1 

FIRST ARG 

ISN 0054 
ISN 0055 
ISN 0067 
ISN 0068 
ISN 0059 

ISN 0070 
ISN 0071 
ISN 0072 
ISN 0073 
ISN 0074 
ISN 0075 
ISN 0075 
ISN 0077 
ISN 0078 
ISN 0079 
Î N 008 0 
ISN 0081 
ISN 0082 

ISN 00B3 
ISN 0084 
ISN 0085 
ISN 0085 

ISN 0087 
ISN 0088 
ISN 0089 
ISN 0090 
ISN 0091 
ISN 0092 
ISN 0093 
ISN 0094 
ISN 0095 
ISN 0095 
ISN 0097 
ISN 0098 

IF! Il-l) 
_C_ 
C LAST ARG 
C 

IFIL .GT. NPTS) GO TO 95 

C TEST FOR CLOSEST POINTS TO ARG 
_C_ 

ISN 0057 
ISN 0058 
ISN 0059 
ISN 0050 
ISN 0051 
ISN 0052 

ILOW = L - N - I 
TESTl = TEST - XIIILOW) 
TEST2 = TEST - X d ) 
TEST3 = XIN) - TEST 
TEST4 = XIIL) - TEST 
IFITEST4 .GE. TEST2) GO TO 97 
GO TO 452 

97 IFITESTl .GE. TEST3) GO TO 95 
NTIME = NTIME • 1 
L = IB - NTIME - 2 
GO TD 54 

LSQPOL CALCULATIONS 

95 D0670 I =1,N 
620 C d . l l = 1.0 

00 50 J = 2,2 
DO 50 I = l .N 

50 C I I . J ) = C I I , J - 1 ) « X I I ) 
00 150 I = 1.2 
B I D = 0 .0 
DO 100 J = 1,2 
A l l , J ) = 0 . 0 
DO 100 K = l . N 

100 A d , J ) = A d , J) + C I K , I )»C(K,J) 
00 150 K = 1,N '^ 

150 B d ) = B d ) * C ( K , I ) * Y ( K ) 

INITIALIZATION 

DETERM=1.0 
DO 521 J = 1,2 

621 IPIVOTIJI=0 
00 550 1=1,2 

SEARCH FOR PIVOT ELEMENT 

AMAX=0.0 ' ' 
00 505 J=l,2 
IF I IPIV0TIJ)-1)560,505.560 

660 DO 600 K=1.2 - " 
IF IIPIVOTIKI-I) 80.500,740 

80 IFIDABS IAMAX)-DABS!A!J,K))) 85,500,500 
B5 IROW=J i — 

ICOLUM=K 
AMAX=A!J.K) 

500 CONTINUE 
505 CONTINUE 

IPIVOTI ICOLUH) = I PIVOT! ICOLUM) 4-1 
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C INTERCHANGE ROMS TD PUT PIVOT ELEMENT ON DIAGONAL 
C 

ISN 0099 " IE lIRbW-ICdLUM) 140, 260, 140 
ISN 0100 140 0ETERM=-0ETERM 
ISN 0101 DO ^00 L = l , 2 
ISN 0102 SWAP=AJJROH.L) 
ISN 0103 AIIROW,L) = AdCOLUM,L) 
ISN 0J^04 200 AdCOLUM,L)=SWAP 
ISN 0105 SWAP = BdROH) 
ISN 0105 BIIROW) = BIICOLUM) 
ISN 0107 Bl ICOLUM) = SWAP 
ISN 0108 260 INDEX!1,1)=IROW 
ISN 0109 INDEX!!,2)=IC0LUM 
JiLN_pll0 PIVOT! I )=A!ICOLUM,ICOLUM) 
ISN O i l l DETERM=DEtERM*PIVOTII) 

C 
C DIVIDE PIVOT ROW BY PIVOT ELEMENT 
C 

ISN 0112 AdC0LUM,ICOLUM) = 1.0 
ISN 0113 DO 350 L = l , 2 
ISN 0114 350 Al ICOLUM,L) = AIICOLUM,L)/PIVOTd) 
ISN 0115 BIICOLUM) = BIICOLUMI/PIVOTII) 

C 
C_ REDUCE NON-PIVOT ROWS 
C 

ISN 0116 00 550 Ll=l,2 
ISN 0117 IF IL l - IMLJJM) 40^0,550,400 
ISN 0118 400 T-AILl , ICOLUM) 
ISN 0119 AIL1, IC0LUM)=0.0 

_ISN__012p J)0_450^J,=i ,2 
ISN 0121 450 A !L1 ,L I=A!L1 ,L ) -A I IC0LUM,L ) *T 
ISN 0122 B I L l ) = B I L l ) - BdCOLUM)*T 
ISN 0123 5 50 CONTIN^UE 

C 
C INTERCHANGE COLUMNS 
_C 

ISN 0124 DO 710 1=1,2 
ISN 0125 L = 3 - I 
15^0125 LF I INDEX I L, 1 )-lNDEX IL , 2) ) 530.710.630 
ISN 0127 530 JR6W=INDEXJL.l) 
ISN 0128 JC0LUM=INDEX!L,2) 
ISN 0129_ DO_70_5 K=li2 
ISN 0130 SWAP=AIK.JROW) 
ISN 0131 AIK.JROW)=AIK.JCOLUM) 
IS_N 0132 AIK,JCOLUM) = ̂ (̂AP 
ISN 0133 705 CONTINUE 
ISN 0134 710 CONTINUE 
ISN_01^ 740_C£NTINJJ_E. 

C 
ISN 0136 IFINPRINT .EO. 01 GO TO 51 

C PRINT RESULTS 
C 

ISN 0138 IFdB - N)3.4.4 
ISN 0139 3 IB = N 
ISN 0140 4 00 170 1 = 1.N 
JSN 0141 _ NDEXII) = LOWCH » IB - 5 * 
ISN 0142 170 EVALd) = BID + XII)*B(2) 

C 
ISN 0143 _ PRINT _ 1234.,„BrLLiJX2J 
ISN 0144 PRINT 7000 
ISN 0145 PRINT 7001. INOEX! I),Xd),YI I),EVALd).1 = 1,N) 
ISN 0145 .L234 FORMAT I///IBHOLEAST SQUARES FIT // 

6X 3HA = 1PE16.7. /5X 3HB = E16.7) 
ISN 0147 7000 F0RMATI/6H0CHAN. 6X BHELECTRON 9X 5HWIM*E 8X 

X lOHEVALUATION / 11X IIHENERGY. MEV 6X 6HVECT0R ) 
ISN 0148 7001 FORMAT!15.0PF15.5.1PE15.4,E18.4) 

C 
ISN 0149^ GO TO 51 . ^ 

C 
ISN 0150 452 CONTINUE 

C 
ISN 0151 51 IFIJS .GT. 1) GO TO 1 
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liN Cli.J 

ISN 0155 
ISN 0156 
ISN 0157 

ISN 0158 

ISN 0159 
ISN 0160 

ISN 0151 
ISN 0152 
ISN 0153 
ISN 0154 
ISN 0155 

ISN 0166 
ISN 0167 

ISN 0159 
ISN 0170 
ISN 0171 
ISN 0172 

ISN 0174 

ISN 0176 

c 
L 
C 

C" 

C 
C 

c 

c 

c 

c 

FNl = fall) 
1 l-N(JS) = til) 4 TfcSI*e(2) 
SLIJS) = BI2I 

451 CONTINUE 
FN2 = 8 1 1 ) + BX*BI2) 

FORM INTEGRATION APPROXIMATION 

445 J = 15 

ARG4 = BX»0.5 
ABAR = 0. 

DO 42 I = 1.7 
ABAR = ABAR + ZEWT 12 ,1 ) *! FNd 1 • FN(J)) 

42 J = J - 1 
ABAR = ABAR * ZEWT!2.8)*FNIJ) 
ABAR = ABAR*ARG4 

FORM ERROR BASED ON DERIVATIVES 

ETA = 0. 
J = 16 

DO 15 1=1.7 
J = J - 1 
GL = ZEWT!2.I)»ZEWT(1,I) 

15 ETA = ETA • ARGE 

ETA =IARG4*IFN2 • FNl) -ABAR - ETA)/31. 

RETURN 
END 
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APPENDIX E 

COMPLOT Prog ram Listing (DDP-24) 

e 
e :9MP|9T PR9GRAM 
e JAN. 1969 RFVISI9N M9DIFIED VERSI9N A'JS. 19S9 
C APRIL 1970 VFRSI9M USES P TUNCTISN ANO: SCALE FAcTS^! rJR o 
e <IND I 1 F9R PH9TPN FNERCYIMEV) SCALE WITH C8MPSCAT SJdSuf ( r D A N D 
? RAW DATA I W ) . FL IS UNF8LDECI-
C <IND = 2 F9R FLECTR9N ENERGY SCALE WITH CSMPSCAT 9R r;NO 9JTPUT (Ft) 
C RAW riATA(W). F L I S N9T UNF9LOE0. 
J <IND = 3 F9R PM9TBN E N E R G Y ( M F V ) SCALE. C9MPSCAT 9JT»jiT' f') A N O W ) 
C W IS MATRIX ITERATED FRR9R. (S9TH UNF9L0=B) 
C 
e .IN 5 0 F9R L9G SCALE O R D I N A T E ) 
C -IN = 1 F9R LINEAR SCALE (9RDINATE) 
C SC (SCALE FACT9R F9R P(En) FUNCri9S) = ( C I N/C9UT ) E «P/( ;H|/C9UT > RES^ 
e 

C9MM9N Ft(l28),W(128),NAMFI18).YY(2).e(2) 
O A T A Q1.02,03/n.2443038,0-1517175.-.02842462/,S5MC/.518976/ 

e 
1 F9RMAT (3l3.F9.4,2F6.n) 
4 FgRMAT (6E12.0) 
6 r9RMATI12F6-0( 

32 r9RMAT(2Il,17A4,A3) 
203 FI9PMATI/25H0ERR9R V E C T B R IS ADJUSTED I 
208 FgRMATlBX 18HKIND = 1, FL = ITERATED 9UTPUT ANO .1 «i î AV DATA.) 
209 F9RMAT(8X 52HKIND = 2, FL = C8MPSCAT 9̂ 1 FEND 9JT9UT. il = RAW DATA) 
210 F9HMAT(ex 39HidND = 3, FL AND W AREI ITERATED SjrJJT'. ) 
212 FpRMAT(8H0L9WCH s I3,2X 8HMAXCH B 13,2X 8 H M E V / : H I F9.B, 2X 

X 1.7M MEY/MC So UNIT = F9.6/3X 24Hs:ALe FACT9R rjq >K5Df « F9.6;/ 
X 15H0INPUT SPECTRUM /(6E12.4) ) 

300 F9RMAT(1H1/X 1 7 A 4 , A 3 ) 

C 
49 R F A D ( 3 . 3 2 ) K I N D . L I N , N A M E 

R F A D ( 3 , 1 ) L 9 W E H . M A X C H , I T E R . A , S . S C 

R E A D (3.4) ( F L ( j ) , J = L 9 W C H , M A X C H ) 

W R I T E ( 4 . 3 O O ) NAME 
G9 T 9 (205,206,207).KIND 

205 WPITE(4.208) 
R E A D (3.6) (W(J),J=L9wCH,MAXCH) 

Gs T9 211 
206 WRITE!4,209) 

R E A D (3.6) (wi.i).J = L 9 W C H , M A X C H ) 

G? T9 211 
207 WRITE!4,210) 

READ (3,4) (WIJ).J=L9wCH,MAXCH) 
211 WRITE(4,2l?) LflWCH.MAxCH. A . S Q M C S C , ( F L ( J)'J = L9WC^',«(AXCS|i) 

e 
e F 8 R M ABS9LUTE ERR9R F9R RAW DATA AND ERRSR VECT9R. i9TH ARE M 
C ADJUST FLUX WITH P FIINCTI9N AND C9NV = RT FR9M MC 33 Jî flTS',' 
C 

N9N9 = 1 
T E M P = A/snMC 
D9 2 JIL9WCH.MAXCH 
C H = J 
Enj = TEMP»CM«n.5«(l.*S0RTd .•2./(TEMP«CH) ) ) 
P a (01*02«EOJ4.03»EOJ»EOJ)»SC 
riUX = FL(J)/(SOMC*P) 
S9 T9 (14,14,16).KIND 
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14 W!J) = FLUX/SORT(W(J)) 
89 T9 21 

16 W(J) : SORTIWlJ))/(SQMC«P) 
21 IFIWI J)-FLIIX )?,22,22 
22 W(J) = FLUX»0.95 

N9N9 = 2 
2 F L ( J ) = FLUX 

G9 T9 (17,202),N9Nfl 
202 WRITE(4,203) 

17 YY(1) 
Y Y ( 2 ) 
09 10 

= l.F-211 
= l.E*2o 
J=L9UCH,MAXCH 

Fl.J = FL(J) 
SIGMA = W(,|) 

T E M P I = 
TFMP2 = 
IFILIN 
T E W P I = 
TFMP2 = 

Jl Y Y d ) = 
10 YYI2) = 

FLJ - S I G M A 
FLJ * S I G M A 
.EQ. 1) G9 Te 11 
AL9Gln(FLj - SIGMA) 
ALSGlniFLj • SIGMA) 
A M A X l l Y Y d ) .TEMP2) 
AMIN1(YY(2).TEMPI) 

CALL PL9T (0.,n..-3) 
IF(LIN .E(3. 1) 09 T9 12 
C A L L SCAL9G(Y¥.2.in.,IMAX,NDEC,YMI>J,DY) 
C A L L L S G A X I O . 
Ge T9 101 

12 CALL S C A L E (YY,2.n.. 
CALL A X I S (n.,n.,io., 

101 CALL P L 9 T IS. n., 3) 
CA L L PL9T (S, 10,, 2) 

45,l0.'90.,IMAX,NDEC».1) 

YMIN.DY) 
9n.,YMIN,DY,46) 

CALL PL9T (0.,1n.,1) 
CALL P L S T (0.,in.,j) 

IF(KIND - 2) 103,15,103 
15 WRITE(9.18) 
18 r9RMAT(14x 17HADJUSTED SPECTRUM 15X ') 

CALL S F T G R F < .2.in.o5,n., . I D 
WRITEt9,19) NAME 

19 F9RMAT(3X 17A4,A3 ) 
E d ) = A » F L 9 A T I L 9 W C H ) 
E ( 2 ) » A « F L 9 A T ( M A X C H ) 
C A L L S C A L E ( E , 2 , S , X M I N , D X ) 
C A L L AXISin.,n.,S,o.,XMIN.DX,-2n 
WRITE!9.8) 

8 F9RMATI21H ELFCTR9N ENFRGY, MEV ) 
WRITE(4.22l) 

221 reRMATl5H0 N 6X 9H ELECTR9N 7X 8 H S P 6 C T R U M 9 X 5.^S13MA / 1 2 X 
X SHENFRGY /13x 5HIMEV) ) 
G9 T9 9 

103 WRITE 19.5) 

5 FaRMAT (46H P H B T 9 N FLyX SPECTRUM ( 3H9T8N/(SEC»C1tCM»MEtf) ) ) 
I'll ' 5:'-8AT(LfflWCH)«A..5«(l.*S0RTd.*2.«SQMC/!f .9*T(L9i(CH)«A))) 
fe(Z) ' ''L9AT(MAXCH)«A..5»(l.»S0RTd.+2..SQMC/(-.9AT(MA«CH)»A))) 
CALL SCALE (E,2,S,XMIN,DX) 
CALL A X I S (o.,n., s. O . . X M I N , D X , - 2 0 ) 
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WRITE (9,7) 
7 F9RMAT (20H PHPT9N ENERGY (MEV)) 

CALL SETGRF (.7,10.05,n...I2) 

WRITE (9.20) NAME.ITER 
20 FgRMAT I17H UNF9LDED RESULTS 4X 17A4,*3.2X 5HITERI 

WRITE(4,22n) 
220 r9flMAT(4H0 N 8X 6HPH9T9N BX SHSPECTRUM 7X SHSISMA 

X 6HENERGY /13x 5H(MEV) ) 

121 

/ f2X 

CALL PL9T(n.,o..3) 
PAUSE 

225 

09 55 J=U9WCH,MAXCH 
^LJ = FL(J) 
OFLTA = k(j) 

I F ( K I N D . N E . 7 ) G9 T9 26 
t 9 M ' ( A » F L 9 A T ( J ) - X M I N ) / D X 

W R I T E ( 4 , 2 2 5 ) J , E 9 M . F L J , D E L T A 
F s R M A T d M I 4 . P 1 5 . 5 , 1 P 2 F 1 5 . S ) 
Gg T9 3 

26 Aj = FL9AT(J)«A 
EpM « AJ..5»(1 .•S(3RT(1 .*2.»SQMC/AJ) ) 
WRITE(4.20n) J,E9M,FLJ. DELTA 

200 F9RMAT(1H T3,IPE14.4.E16.4,F14.4) 
E9M = (E9M - XMIN)/DX 

3 IflLlN .EO. 0) Q9 T9 56 
^LUX » (FLJ - YMIN)/DY 
DELTA 3 DELTA/DY 
CALL SYMB9L(E9M,FLUX-DELTA,0...1,35.3) 
CALL SYMB9L(E9M,FLUX,O.,.05,26,1) 
CALL SYMg9L(E9M,FLUX*DELTA,180.,.l,33»2) 
G8 T9 55 

56 FmU = (ALflGlniFLJ ' DELTA) - YMIN)/0Y 
FLUX = (AL9Gln(FLj ) - YMIN)/DY 
PLUV = (ALBGl^lFLJ • DELTA) - YMIN)?OY 
CALL SYMB9L(EeM.FLIIU.n.,.1.33.3) 
CALL SYMB9L(E9M,F|.uX,n.,.n5,26,l) 
CALL SYMB9I(E9M,FLUV,IBO.,.I,33.2) 

55 C9NTINUE 

•0 

CALL PL9T 

G9 T9 49 
6ND 

(S*2..0.,3) 
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APPENDIX F 

Sample Measurement Data 

I. COMPSCAT Program Input (KIND = 2, NERR = 1) 

1 0 / 9 / 6 9 ATSR, 37 WATT, SNELL B L 9 C K . UNF9LD RAw DATA 
7 1 2 4 2 . 0 1 6 7 1 1 0 3 1 . 7 0 

5 3 6 6 8 4 9 9 5 7 4 6 9 8 8 4 S 5 5 a 4 4 1 9 5 4 3 4 9 5 4 1 9 4 9 4 0 6 2 7 3 9 7 6 7 3 9 5 0 8 3 8 1 4 6 3 7 7 0 2 
3 7 3 1 0 3 5 8 4 6 3 3 2 4 3 3170B 3 0 9 7 6 3 0 3 4 1 2 9 3 2 7 2 9 1 6 5 2 9 7 0 9 2 9 6 3 0 2 9 1 9 2 2 8 3 1 9 
2 7 7 4 9 2 7 1 3 0 2 6 8 2 3 2 ^ 9 8 1 2 5 2 9 7 2 4 7 5 0 2 4 2 3 0 2 3 6 9 0 2 2 8 ^ 9 2 2 2 6 6 2 2 1 0 0 2 1 3 6 4 
2 0 8 9 0 2 0 2 6 3 1 9 9 9 4 1 9 6 3 4 1 9 2 7 9 1 8 2 8 2 1 7 0 1 8 1 6 5 1 9 1 5 7 3 0 1 5 2 9 2 1 4 7 2 7 1 4 4 4 8 
1 4 0 7 5 1 3 5 4 5 13 0-13 1 2 7 4 7 1 2 5 5 6 1 2 3 0 ? 1 1 7 6 4 1 1 2 5 1 1 1 2 7 5 1 0 9 4 ? 1 0 4 0 6 1 0 2 9 2 
1 0 0 2 1 9 7 9 8 9 5 0 8 9 2 5 ? 9 1 7 1 8780 8 5 5 7 8 3 4 1 8 0 4 0 7 7 0 5 7 7 5 9 7 5 2 8 
7193 
5004 
3266 
2016 

20 

7018 
4907 
3127 
1907 
2n 

6851 
46X7 
2936 
1851 

1 

f 697 
4 563 
7894 
1 759 

6535 
4455 
2761 
1681 

6287 
433 7 
267? 
1646 

6130 
4143 
2595 
5491 

5864 
4002 
2462 
1493 

5719 
3945 
2344 
1 396 

5552 
3694 
2201 
1369 

5446 
3490 
2263 

5126 
3343 
2056 

2. COMPSCAT Program Input (KIND = 4, NERR = 3) 

1 0 / 9 / 6 9 ATSR. 37 wATT, S N F L L B L 8 C K , J N F 9 L D ERR9R i /ECT9^i 
7 1 2 4 4 . 0 1 6 7 1 1 0 3 1 . 7 0 0 . 5 8 1 9 2 6 8 

0 , 9 2 5 6 7 F 03 0 . 8 6 1 6 6 E 03 0 . 8 1 0 4 5 E 03 0 , 7 8 5 7 8 E o3 0 . 7 6 2 2 9 = 1 0 3 0 , 7 9 o 2 o = 03 
0 . 7 2 3 5 4 E 03 0 . 7 n 0 7 3 F 03 0 . 6 8 5 9 0 E 03 0 . 6 6 4 1 9 = 03 0 . 6 5 7 » 4 = I 0 3 0 , 6 5 o 2 8 = 03 
0 . 6 4 3 5 2 E 03 0 . 6 1 8 2 7 c 03 0 . 5 7 3 3 e E 0.^ 0 , 5 4 6 9 0 E 03 0 . 5 3 4 ? 7 = i 0 3 0 , 5 2 3 3 2 = 03 
0 . 5 0 5 8 3 F 03 0 . 5 0 3 0 4 = 03 0 . 4 9 5 1 7 E 03 0 , 4 9 3 8 l E 03 0 . 5 0 3 5 0 = 1 03 0 , 4 9 2 8 2 = 03 
0 . 4 8 6 7 3 E 03 0 .4S04-2 I : 03 0 . 4 8 0 2 5 = 03 0 . 4 7 1 0 0 = 03 0 . 4 6 4 » 7 = i 0 3 0 , 4 6 1 8 3 = 03 
0 . 4 5 9 5 7 E 03 0 . 4 5 7 2 5 = 03 0 . 4 4 9 i n i : 03 0 , 4 4 6 5 2 = 03 0 . 4 5 2 4 4 = ' 03 0 , 4 4 6 9 3 = 03 
0 . 4 4 6 9 f l F 03 0 . 4 4 3 8 3 = 03 0 . 4 1 8 6 9 E 03 0 . 4 5 1 7 8 E 03 0 . 4 5 5 1 9 = 1 03 0 . 4 4 3 2 3 = 03 
0 . 4 2 3 9 4 = 03 0 . 4 2 3 1 0 F 03 n . 4 1 4 4 7 E 03 0 . 4 1 4 7 4 = 03 0 . 4 i l j j = i o ^ 0 . 4 1 5 7 6 = 03 
0 , 4 1 7 4 7 E 03 0 . 4 1 4 2 4 F 03 0 . 4 1 1 4 2 E 03 0 . 4 1 4 6 7 = 03 0 . 4 ? l i 6 = i 0 3 0 . 4 2 6 4 1 = 03 
0 . 4 2 0 9 1 C 03 0 . 4 1 5 5 8 = 03 0 . 4 2 9 9 5 E 03 0 . 4 2 6 8 1 = 03 0 . 4 2 2 1 7 = 1 03 0 , 4 3 1 6 9 = 03 
0 . 4 3 3 7 7 E 03 0 . 4 3 7 5 9 F 03 0 . 4 3 8 n n E 03 0 , 4 3 9 4 9 = 03 0 . 4 4 5 « 1 S | 03 0 . 4 4 2 9 8 = 03 
0 . 4 4 4 6 5 F 03 0 . 4 4 6 1 9 F 03 0 . 4 4 2 5 3 F 03 0 , 4 3 6 1 3 = 03 0 . 4 5 1 1 5 = 1 0 3 0 , 4 4 9 9 1 = 03 
0 . 4 4 1 3 5 F 0? 0 . 4 4 1 8 3 P 03 0 . 4 4 2 3 1 E 03 0 . 4 4 2 8 1 E 03 0 . 4 4 2 » 4 : i 0 3 0 . 4 3 6 2 9 = ' OS 
0 . 4 3 4 6 O C 03 0 . 4 7 5 9 3 F 03 0 . 4 2 4 6 5 E 03 0 , 4 2 1 4 3 = 03 0 . 4 7 2 4 0 = 1 0 3 0 , 4 0 6 1 5 = OJ 
0 . 4 0 4 9 6 E 03 0 . 4 n 5 5 8 E 03 n . 3 9 1 4 J E 03 0 , 3 9 3 4 3 = 03 0 . 3 9 2 4 2 = 1 0 3 0 , 3 9 0 3 9 E OS 
0 . 3 8 1 2 5 = 03 0 . 3 7 6 6 7 = 03 0 . 3 7 0 4 6 F 03 0 , 3 6 4 3 9 = 03 0 . 3 5 2 9 7 = 1 03 0 . 3 4 6 7 8 = 03 
0 . 3 4 7 9 6 E 03 0 . 3 4 2 5 8 = 03 f ! . 3 3 1 1 9 E 0,' 0 . 3 3 6 6 4 = 03 0 . 3 3 1 * 1 = 1 0 3 0 , 3 3 2 1 6 = 03 
0 . 3 3 3 1 O E 03 0 . 3 7 9 5 6 = 03 D . 3 2 6 6 8 = 03 0 ,321114= 03 0 . 3 4 4 4 2 = 1 0 3 0 3 2 8 2 9 = ' OS 
0 , 3 3 8 7 3 = 03 0 . 3 3 8 2 5 = 03 0 . 3 4 7 7 6 E 03 0 . 3 5 1 1 9 = O i 0 . 3 5 9 0 3 = 1 03 0 , ^ ^ 7 5 2 8 = 03 
0 . 3 6 5 3 6 F 03 0 . 3 9 4 6 8 F 03 0 . 3 9 9 6 1 E 03 0 , 4 2 5 8 4 = 03 

20 2 r 3 

3. COMPSCAT Program Input (KIND = 3, NERR = 3) 

1 0 / 9 / 6 9 A T S R , 3 7 WATT, SNELL R l S C K , UNFJLD WP VECT8R 
7119 3 . 0 1 6 7 1 1 0 3 1 . 7 0 

S ' ^ ^ s ^ ^ r S'̂  " • 9 " 2 7 F 03 0 . 7 8 2 n 9 E 03 0 , 7 5 7 4 6 = o3 0 . 7 3 3 9 9 E I 0 3 0 . 7 2 l 9 4 E 03 
0 . 6 9 5 S 1 F 03 0 . 6 7 2 5 3 = 03 0 . 6 5 7 7 2 E 03 0 . 6 3 6 0 4 = 03 0 . 6 2 9 9 1 = 1 0 3 0 . 6 2 2 1 8 E 0 3 
n i i ? . " ^ J 0 . 5 9 0 2 1 F 03 0 . 5 4 5 3 4 E 03 0 . 5 1 8 8 8 E 03 0 . 5 n 6 g 6 ? l 8 3 0 . 4 9 5 3 3 = ' OS 
0 . 4 7 7 6 5 E 03 0 . 4 7 5 0 8 = 03 0 . 4 6 7 2 2 = 03 0 . 4 6 5 8 4 E 03 0 . 4 7 5 5 6 = 1 0 3 0 . 4 6 4 8 9 = 03 
n " ^ , ? » ^ °J 0 . 4 5 2 4 9 = 03 0 . 4 5 2 3 2 = 03 0 . 4 4 3 0 7 E 03 0 . 4 ' 3 7 b 5 = l 0 3 0 , 4 3 3 8 9 = 05 
" . 4 S 1 6 2 F 03 0 . 4 2 9 2 9 F 03 0 . 4 2 1 1 3 = 03 0 . 4 1 8 5 3 = 03 0 . 4 2 4 4 5 = 1 03 0 , 4 l 8 9 o E ' OS 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

41893F 
39569F 

38890F 

39186E 

40406E 
41402E 

40947E 

40101E 
3690nF 

34192F 

30363F 
28089? 

27264F 
20 

92567F 

72354E 

64352E 

50583F 
4B673F 

45957E 

4469aF 
42394F 

41747E 
42091E 
4S377F 

44465= 
44135= 
4S460B 

40496= 
J8125E 
34796= 
33310F 

3S873e 

03 
03 
03 
03 
0 3 

03 
03 
03 
03 
03 
0 3 

03 
03 
20 

03 

03 
0 3 

03 
03 
0 3 
03 
0 3 

03 
0 3 

03 
03 
03 
03 
03 
0 3 
03 
03 
03 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0-
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

4 1 5 7 9 F 

3 « 4 8 o = 

3 9 5 6 0 = 
38644= 
4n779F 

41538= 
4n97ic 

39200= 

36914= 
33664= 

29719= 
27559F 
26878= 

3 
86166= 

70073= 
61827= 

50304= 
48042= 

.45725= 

.44383F 

.47310= 

.41424 = 

.41559= 

.43759= 

.44619= 

.44183= 

.42593= 

.40558= 

.37667= 

.34258= 

.32956= 

.33825= 

0 3 
0 3 
0 3 

03 
03 
0 3 
03 
03 
03 
03 
03 
03 
03 

03 
03 
0 3 

0 3 
03 
0 3 
0 3 

03 
0 3 

03 
03 
03 
0^ 
03 
0 3 

0 3 
0 3 

03 
0 3 

0 
0 
0 
0 
0 
0 
9 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Q 
0 
0 
0 
0 
0 
0 
0 
0 

42058E 
3B613E 

38271E 

40071E 
40802E 

41153E 

40997E 

3 9 0 3 6 E 

35448E 

32969E 
2fl465E 
27077= 

27443= 

9104bE 

6859-.iE 

5733flE 
49517= 

48025= 

4491 ''E 

44869E 
41447E 

41142E 
47995E 

4 3 8 0 0 E 
4 4 2 5 3 E 
4 4 2 3 1 = 
47465= 

39143= 

.37046E 

.33119E 

37669E 
.34775E 

03 
0 3 

0 3 
03 
0 3 

0 3 

03 
0 3 

0 3 

0 3 

0 3 
03 
03 

0 3 
0 3 

03 
0 3 
03 
0 3 

0 3 
03 
0 3 

03 
03 
0 3 

o.< 
0 3 

03 
03 
03 
03 
03 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

42364= 

39634E 

39588E 
39746= 

40936= 

40495= 

41019E 
39674= 
35594= 

32282= 
29886= 

26208= 
27344= 

79576= 

66419= 

54690= 
49381= 

47100= 
44652= 

i517eE 
<11474: 

41467= 
42691= 

i3949= 
43613= 

44281E 
42143= 

,19343 = 

3643»E 
33664= 

32014= 

35119= 

03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 

03 
0 3 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
Oi 
Oi 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

4 2 7 0 2 = 

3 « 2 » 8 = 
39?1»95 
3 9 3 4 1 ? 

4 1 5 S 2 r 
4 1 9 » 4 = 

40999= 
3 9 7 J 2 ? 

3 5 4 5 5 = 

3 1 0 4 5 = 

2 9 2 5 8 = 

2 9 3 9 9 = 
2 7 5 1 5 = 

7 6 7 ? 9 = 
6 5 7 9 4 = 

5 M ? 7 = 

50550= 
46497= 

452445 

45519= 
411535 

471665 
4?2975 

446615 
45155= 
44 294 = 

47240= 
39342= 

35297= 

331715 
3 4 4 4 2 5 

3 5 3 0 3 5 

03 
03 
03 
0 3 

03 
03 
03 
03 
03 
03 
03 
03 
03 

03 
03 
03 
03 
0 3 

03 
03 
03 
03 
03 
03 
0 3 

0 3 
03 
03 
03 
03 
03 
03 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.41502= 

.38725= 

,39745= 
.40211= 

.41253= 

.41827= 

40303E 
.37064= 
35171= 

30344E 

?8l56= 
26519= 

75020E 
65028E 

52S32E 
49282E 
46183 = ' 

44693 = ' 
44323= 
41576 = ' 
42641= 

45169= 

44298= 
44991= 

43629= 
40615 = ' 

39039= 
34679 = ' 

33216= 
32829 = ' 

37528= 

OS 
05 
05 
03 
OS 
OS 
OS 
03 
03 
05 
05 
05 

OS 
OS 
OS 
OS 
OS 
OS 
05 
05 
05 
05 
OS 
OS 
0 3 

05 
OS 
OS 
OS 
05 
05 

4. Compton Response Matrix (Upper Corner) 

MATRIX t L E M E N T S 

1» 

7 
B 
9 

11/ 
11 
12 
13 
14 

L.47I0I 
U.at:72bE-
0.0 
'J.O 
0.0 
U.O 
C O 
o.U 
0.0 

01 
C.SI 

C.47'i 
541 
3«£-l 

0.73525E-C': 
1.1 
•-.I' 

o.l 
0.0 
0.0 
0.( 

( r 
r 
,• 

0 

0 

.559 
i21i' 

•3 

-F 
42r47E 
6250 

( f 

(' r 

1 

-F 

-31 
-01 
-01 

o.sggos 
0.24a72E-ol 
0-2e712E-01 
0.37369F-''l 
'7.54125E-''l 
•j.o 
:).o 
1.C 
o.c 

^.b^Oi^? 
C.21''2'.'E-r 
r.22317E-i! 
c.26ri6E-r 
'.33614E-r 
".47627E-'' 
0.-̂  
T.I 

r.o 

''.6B"61 
^.1e5«7E-nl 
'.18771E-01 
'.2C?76E-"1 
'' .23796E-'^1 
'^.30521 E-"l 
'•.42A2'*E-01 
T . " 

r." 

0.72-2' 
n.l6e53F-51 
0.16565E-01 
O.17026E-01 
".JBSlftE-Ol 
0.219315-01 
0.279215-01 
0.361816-01 
0.0 

0.7' 
0,1.54 
0.150 
-.149 
-.156 
0.172 
-.203 
0.257 
-04fr 

o.c 
1 .C 

' ^ . T 
"".n 

931 

32E-f^t 

7f>F-ni 

5. Compton Response Matrix (Lower Corner) 

T73 TTT 
A.ZTiin 

TTn m ' 122 123 \I^ 
*i.372T5 «.. 40601 ' i .^^QO^ * . 47701 4 , 5 0 5 1 1 
C. l9ttf,5f.-02 n. iq0 7bP-0? 0 . l h B 6 7 F - 0 ? 0.15aOQt=-0? 0 . 143 74F-02 

4.^0614 4.330Hq 
115 0 .?5 l f l 6E-n? r .??9'>' ' t - '^? " . 2 1074E- . .• . . - -

- r x z A g7it,lt,fc-^3 r.^A^7HP-fJ? O . J ? ? 7 ^ f - i 5 J 0 . ?n912E-O7 O . l P ^ l ' J F - O ? n . l 7 Q 4 3 F - 0 ? 0 . l 6 7 4 n F - 0 2 0 . 1 5 6 9 9 E - 0 2 
117 o ' 3 0 5 4 1 F - 0 ? f .•>73fllf- '^2 '^ .74 7 7 5 F - a 7 0.??59bf-^? 0 .? f^751F-0? n , l 9 l 7 3 F - 0 2 0 . 1 7 H 1 4 E - 0 ? 0 . l 6 6 2 f l F - 1 2 
I IR o ' o ' 0 .3C7 73F-C? 0 . 7 7 l ' ; i e - 0 ? 0 .?A5 7 4 F - r 2 T . 7 74 1^^-0? T . ? Q 5 q ? F - n ? 0 . 1 ^ ^ 3 ^ F - Q ? n . l 7 i S R 5 F - 0 ? 

' TTT f. 1001 TE-'T? '5.?(^'5?AF-r'2 ' ^ . ? 4 5 7 7 r - A ? n . ? ? ? 4 3 F - 0 2 n,2r)43<»F-0? 0 , lfiq<51F-02 
n \ A.n 0 .?97«; i r - r '2 0 . ? ' J 7 ' > I F - 1 ? ' i . 2 4 i a i E - n ? 0.2 2P74F-02 0.2n7S7F-0? 
C*T O.n O.n 0.?q4oftF-n? 0 . 7 6 4 B 1 E - ' ^ ? 0 . ? 1 9 9 ? E - 0 2 0 .71^05^-02 

"TD iHTT" 
120 0 .0 
121 0 . 0 

T?2 (TT" 
123 0 . 0 
124 0 . 0 

-".0 •).f) o.n 
o.n 
0.0 

0 . 0 0.29?4 5E-n? 0.?42f i7E-02 O.?3fl04E-02 
0.0 0.29001E-02 0,26056E-02 
1.0 (KO 0.?87ftOE-02 
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6. COMPSCAT P r i n t o u t (KIND = 1, N E R R = I) 

1 0 / 9 / 6 9 ATSP, 37 WATT, SNELL BLOCK, UNFOLD CAW DATA 

MEV/CH = 0 . 0 1 6 7 1 P I * R ( 0 ) * * 2 = 2 . 4 9 4 5 2 E - 2 5 

LIVE TIHF = 1.03170E 03 SEC. 

N(E) = 7.000E 23 

NORMALIZATION FACTOR =5.819268E-01 

CHAN. INPUT ELECTRON WADJ 
VECTOR 

0.537E 05 
0.500E 05 

ENERGY, MEV 
0 .11697 
0.13368 

MATRIX 
O.IOOOOE 01 
0. lOOOOE 01 

0.92567E 03 
0.86166E 03 

9 
10 
11 

0.470E 05 
0.A56E 05 
0.'V42E 05 

0.15039 
0 .16710 
0 .18381 

O.IOOOOF 01 
O.IOOOOE 01 
O.IOOOOE 01 

0 . a i 0 A 5 E 03 
0 .78578E 03 
0 . 7 6 2 2 8 E 03 

12 
13 
14 

0.435E 05 
0.419E 05 
0.406E 05 

0.20052 
0.21723 
0.23394 

O.IOOOOF 01 
O.IOOOOE 01 
O.IOOOOE 01 

0.75020E 03 
0.72354= 03 
0.70073F 03 

15 
16 
17 

0.39RF 05 
0.385E 05 
0.381E 05 

0.25065 
0.26736 
0.28407 

O.IOOOOE 01 
0.lOOOOE 01 
O.IOOOOE 01 

0.685906 03 
0.664I9E 03 
0.65794E 03 

18 
19 
20 

0.377E 05 
0 .373E 05 
0.358E 05 

0 .30078 
0 .31749 
0 . 3 3 4 2 0 

O.IOOOOF 01 
O.IOOOOF 01 
O.IOOOOF 01 

0.65028E 03 
0 .64352E 03 
0 .61827E 03 

21 
22 
23 

0.332E 05 
0.317E 05 
0.310F 05 

27 
28 
29 

0.287E 05 
0.286E 05 
0.292E 05 

0 .35091 
0 . 3 6 7 6 2 
0 .38433 

24 
25 
26 

0.303E 05 
0.293E 05 
0.292E 05 

0.40104 
0.41775 
0.43446 
0.45117 
0.46788 
0.48459 

O.IOOOOE 01 
O.IOOOOE 01 
0.lOOOOE 01 
O.IOOOOE 01^ 
O.IOOOOE 01 
o.loqooF_oi_ 
O.IOOOOE 01 
O.IOOOOF 01 
O.IOOOOE 01 

0.57338E 03 
0.54690E 03 
0.53427E 03 
0.52332E 03 
0.50583E 03 
0.50304F 03 
0.49517E 03 
0.49381F 03 
0.50350E 03 

30 
31 
32 

0.283E 05 
0.277E 05 
0.271E 05 

0.50130 
0 .51801 
0 .53472 

0.99112F 00 
0.983326 00 
0.97402E 00 

33 
34 
35 

0.268F 05 
0.260E 05 
0.253F 05 

0.55143 
0.56814 
0.58485 

0.96335E 00 
0.95143F 00 
0.93839E 00 

0.49282E 03 
0.48673E 03 
0.48042E 03 
0.48025E 03 
0.47100E 03 
0.46497E 03 

36 
37 
38 
39 
40 
41 

0.248E 05 
0.242e 05 
0.237F 05 

0 .60156 
0 .61827 
0 .63498 

0.92433E 00 
0.90937F 00 
0.8a361E 00 

0.^28E 05 
0.223F 05 
0.221E 05 

0 .65169 
0 .66840 
0 .68511 

0.87715E 00 
0.8600aE 00 
0.B4250E 00 

0.46183= 03 
0.45957F 03 
0.45725F 03 
0.44910E 03 
0.44652F 03 
0.45244E 03 

42 
43 
44 

0 .214E 05 
0 .209E 05 
0.203E 05 

0 .70182 
0 .71853 
0 .73524 

45 
46 
47 

0.200E 05 
0.196F 05 
0.193E 05 

0.75195 
0.76866 
0.78537 

0. 82448E 00 
0.80610F 00 
0.78745E 00 
0 .76859E 00 
0 .74959E 00 
0 .73052E 00 

0.44693F 03 
0.44698F 03 
0.44383E 03 
0.44869F 03 
0.45178F 03 
0.45519F 03 

48 
49 
50 

0.183E 05 
0.170E 05 
0.I65E 05 

0.80208 
0.81879 
0.83550 

0.71143E 00 
0.6923RF 00 
0.67342E 00 

0.44323E 
0.42394F 
0.42310E 

03 
03 
03 
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51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

0.157E 
0.153E 
0.147E 
C.144E 
0.14IE 
0.135E 
0,130E 
0.127E 
0.126E 
0.123E 

05 
05 
05 
05 
05 
05 
05 
05 
05 
05 

0.85221 
0.86892 
0.88563 
0.90234 
0.91905 
0.93576 
0.95247 
0.96918 
0.98589 
1.00260 

0.65460E 
0.63596F 
0.61754F 
0.59938E 
0.58152= 
0.56399E 
0.546aiE 
0.53000E 
0.5I360E 
0.4.976 IE 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

0.41447E 
0.41474E 
0.41133F 
0.41576F 
0.41747E 
0.4I424E 
0.41142F 
0.41467F 
0.42166F 
0.42641E 

03 
03 
03 
03 
03 
03 
03 
03 
03 
03 

61 
62 

64 
65 

0.118E 05 
0.113E 05 
0.113E 05 
0.I08F 05 
0.104E 05 

1.01931 
1.03602 

1 .06944 
1 .08615 

0.48206E 00 
0.46696E 00 
0.45231E 00 
0.43814E 00 
0.42443F 00 

0.42091= 03 
0.41558F 03 
0.42995F 03 
0.42681= 03 
0.42287E 03 

67 
68 

70 
71 

0.103E 05 
O.IOOE 05 
0.980E 04 
0.951F 04 
0.925F 04 
0.912E 04 

1.10286 
1.11957 
1.13628 
1.15299 
1.16970 
1.18641 
1.20312" 
1.21983 
1.23654 

0.41121F 00 
0.39846E 00 
0.38620E 00 
0.37441F 00 
0.36310F 00 
0.35225E 00 
0.34186E 00 
0.33193= 00 
0.32243E 00 

0.43169E 03 
0.43377E 03 
0.43759E 03 
0.43800F 03 
0.43949E 03 
0.44661= 03 
0.44298F 03 
0.44465E 03 
0.44619E 03 
0.44253F 03 
0.43613E 03 
0.45135F 03 
0.44991E 03 
0.44135E 03 
0.44183F 03 
0.44231F 03 
0.44281E 03 
0.44294E 03 
0.43629E 0? 
0.43460F 03 
0.42593E 03 
0.42465F 03 
0.42143F 03 
Q.42240E 03 
0.40615? 03 

73 
74 

0.87Sb 04 
0.856E 04 
0.834E 04 
0.PC4E 04 
0.771= 04 
0.776E 04 

1.25375 
1.26996 
1.28667 

0.31337E 00 
0.30472F 00 
0.29646E 00 
0.28860= 00 
0.28110E 00 
0.27396E 00 
0.26716E 00 
0.26066= 00 
0.25447E 00 
0.24855= 00 
0.24?e9E,00 
0.23746E 00 
0.23225E 00 
0.22723F 00 
0.22238E 00 
0.21769E 00 
0.21313E 00 
0.2086BF 00 

^T2(5"432F 00 
0.20n04F 00 
0.19581E 00 

"T l . 19T6 2 E ^ 0 
0 . i a 7 4 3 E 00 
0 .18325F 00 

"T5" 
76 
77 

"TF" 
7 9 
80 

0 .753= 04 
0 .719E 04 
0 .702E 04 

1 . 3 0 3 3 ? 
1 . 3 2 0 0 9 
1 . 3 3 6 8 0 

T T " 
82 
83 

0 .6 f l5E 04 
0 .669E 04 
C.654E 04 

1 . 3 5 3 5 1 
1 . 3 7 0 2 2 
1 . 3 8 6 9 3 

"Tnr 
85 
86 

"ffT" 

89 

91 
92 

94 
95 

~ W 
97 
98 
99 

1 0 0 
101 

"TJJZ" 
103 
104 

0.679E 04 
0 .612E 04 
0 .586E 04 
0 .572E 04 
0 .555E 04 
0 .545E 04 
0 .513F 04 
0 .500E 04 
0 .491E 04 
0.4fc4E 04 
0 .456F 04 
0 .44 6F 04 
0 . 4 3 4 F 04 
0 .414E 04 
0 .400E 04 
0 .385E 04 
0 .369E 04 
0 . 3 4 9 F 04 
0 .334E 04 
0 . 3 2 7 F 04 
0 . 3 1 3 = 04 
0 . ? 9 4 t 04 
0 .289E 04 
0 . 2 7 6 F 04 

1 .40364 
1 .42035 
1 .43706 

^ r r 4 5 r 3 7 T " 
1 . 4 7 0 4 8 
1 . 4 8 7 1 9 
1 . 5 0 3 9 0 
1 . 5 2 0 6 1 
1 . 5 3 7 3 2 
1 . 5 5 4 0 3 
1 . 5 7 0 7 4 
1 . 5 P 7 4 5 

T T 6 T ^ 4 l 7 r 
1 . 6 2 0 8 7 
1 . 6 3 7 5 8 
1 . 6 5 4 2 9 
1 . 6 7 1 0 0 
1 . 6 8 7 7 1 

^ . " 7 0 ^ 4 4 7 
1 . 7 2 1 1 3 
1 . 7 3 7 8 4 

0.17906F 00 
0.17485E 00 
0.17059E 00 

106 
107 

T 0 8 0 . 2 6 7 F 04 

177^^455^ 
1.77126 
1.78797 
1.80468 

07r66T7f"^C" 
0. 16189F 00 
0. 1 5744F00 
0.15291^ 00 
0.14828E 00 
0.14357E 00 
T).13875E 00 

0.40496E 03 
0.40558F 03 
0.39143E 03 
0.39343F 03 
0.39242F 03 
D.39039E 03 
0.38125F 03 
0.37667E 03 
0.37046F 03 
0.36439E 03 
0.35287E 03 
0.34678F 03 
0.34796F 03 
0.34258= 03 
0.33119F 03 
0.33664F 03 
0.33171F 03 
0.33216F 03 
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109 0 .259E 04 
110 0 .24( iE 04 
m 0 . ? 3 4 f 04 
112 0.220f 04 
113 0 .226E 04 
T T 5 — 0 . 2 0 6 6 64 
115 0 .202E 04 
116 O . I O I E 04 
117 0 .1P5F 04 
118 0 .176E 04 
119 0 .168E 04 
120 0 .165E 04 
121 0.149E 04 
12? 0.T49E 04 
123 0.140E 04 
174 0.137F 04 

1.82139 
1.83810 
1.85481 
1.87152 
1.88823 
1.90494 
1.92165 
1.93836 
1.955C7 
1.97178 
1.98849 
2.00520 
2.02191 
2.03862 
2.05533 
2.0"'?04 

0 .13385E 00 
0 . 1 2 8 8 5 F 00 

^ 0 . 1 2 3 7 6 f 00 
0 .1185f tE 00 
0 .11333E 00 
0 . 1 0 8 0 2 t 00 
0 .10265E 00 
0 . 9 7 2 4 2 E - 0 1 
0 . 9 1 8 0 7 F - 0 1 
0 . 8 6 3 8 9 E - 0 1 
0 . a 0 9 8 2 E - 0 1 
0 . 7 5 6 5 1 E - 0 1 
0 . 7 0 3 8 7 F - 0 1 
0 . 6 5 2 4 6 F - Q I 
0 . 6 0 2 5 4 E - 0 1 
0 . 5 5 4 4 0 E - 0 1 

0 . 3 3 3 1 0 E 03 
0 . 3 2 9 5 6 F 03 
0 .3266 f lE 03 
0 . 3 2 0 1 4 E 03 
0 . 3 4 4 4 2 F 03 
0 . 3 2 8 2 9 F 03 
0 . 3 3 8 7 3 F 03 
0 .33825E 03 
0 . 3 4 7 7 5 E 03 
0 . 3 5 1 1 9 F 03 
0 . 3 5 a 0 3 E 03 
0 . 3 7 5 2 8 E 03 
0 . 3 6 5 3 6 F 03 
0 . 3 9 4 6 8 F 03 
0 . 3 9 " 6 1 F 03 
0 . 4 2 5 0 4 F 03 

N ELECTRON ENEPGY 
(MC SO UNITS) 

~1 2 . 2 R 9 I 5 E - 0 1 
8 2.61617E-01 
9 2.94319F-Q1 
10 3.2702ie-01 
11 3.55723E-01 
12 3.92425E-01 
13 4.?5I2aE-01 
14 4.57830E-01 
15 4.90532E-01 
16 5.23234E-0t 
17 5.55936E-01 
18 5.88636E-0I 
19 6.21340F-01 
20 6.54042E-01 
21 6.86745F-01 
22 7.19447F-01 
23 7.52149F-01 
24 7.84851E-01 
25 8.175535-01 
26 8.5n?55E-0l 
27 B.B2957E-01 
28 9.15659F-01 
29 9.4a362F-01 
30 9.81064F-01 

PHOTRN ENERGY 
(MC SO UNITS) 

4 . 7 ) 6 1 0 F - 0 1 
5 . 1 5 4 1 1 F - 0 1 
5 . 5 B 0 3 1 E - 0 1 
5 . 9 9 6 8 3 F - 0 1 
6 . 4 0 5 2 6 E - 0 I 
6 .8Q684E-01 
7 . 2 0 7 5 2 E - 0 1 
7 .593O8F-OI 
7 . 9 7 9 1 5 F - 0 I 
B . 3 6 1 2 5 F - 0 1 
a . 7 3 9 8 3 F - 0 l 
° . 1 I 5 ? 4 E - 0 1 
9 . 4 8 7 a i E - 0 1 
9 . 8 5 7 8 0 F - 0 1 
1.02254E 00 

UPPEP LIMIT LOWER LIMIT 

4 . 9 3 6 7 4 F - 0 1 
5 . 3 6 8 5 4 E - 0 1 
5 . 7 8 9 6 7 E - 0 1 

. , 49178F-01 

. 9 3 6 7 4 E - 0 1 

. 3 6 8 5 4 E - 0 1 
6 . 2 0 1 9 7 E - 0 1 5 . 7 8 9 6 7 E - 0 1 
6 . 6 0 6 f l 4 E - 0 1 6 . 2 0 1 9 7 E - 0 1 
7 . 0 0 5 3 6 E - 0 1 6 . 6 0 6 B 4 E - 0 I 
7 . 3 9 B 3 9 E - 0 1 7 .OO536E-01 
7 . 7 B 6 6 4 E - 0 1 7 . 3 9 8 3 9 F - 0 1 
B . 1 7 0 6 7 E - 0 1 7 . 7 8 6 6 4 E - 0 1 
8 . 5 5 0 9 6 E - 0 1 8 . 1 7 0 6 7 E - 0 1 
8 . 9 2 7 9 1 E - 0 1 8 . 5 5 0 9 6 E - 0 1 
9 . 3 0 1 8 6 F - 0 1 fl.92791F-01 
9 . 6 7 3 n E - 0 I 9 . 3 0 1 8 6 E - 0 1 
1 .00419E 00 9 . 6 7 3 U E - 0 1 
1.040B5F 00 1 .00419F QQ 

1.05910E 00 1.P7730E 00 1 .04085E 00 
1.0O545E OC 1 . I I 3 5 6 E 00 1 .07730E 00 
1 .13163F 00 1.14965E 00 1 .11356E 00 
1 . 1 6 7 6 4 F " 0 0 l . t B 5 5 9 E OO 1 .14965E 00 
1 .20350E 00 1 .22137F oc l . i a 5 5 9 E 00 
1.23921E 00 I .257Q2E 00 I . 2 2 1 3 7 F 00 
1.274aOE OC I . 7 9 2 5 4 F 00 1 .25702F 00 
I . 3 1 0 2 6 E 00 1.32795E 00 1 .29254F 00 
1 . 3 4 5 6 I F 00 1.36324E 00 1 .32795F 00 

FLECTRDN ENERGY 
I MEV) 

1 . 1 6 9 7 0 E - 0 1 
1 . 3 3 6 a O E - 0 1 
1 . 5 0 3 9 0 E - 0 1 
1 . 6 7 1 0 0 E - 0 1 
1 . 8 3 8 1 0 E - 0 1 
2 . 0 0 5 2 0 F - 0 1 
2 . 1 7 2 3 C F - 0 1 
2 . 3 3 9 4 0 E - 0 1 
2 . 5 0 6 5 0 E - 0 I 
2 . 6 7 3 6 0 E - 0 1 
2 . n 4 0 7 0 F - 0 1 
3 . n 0 7 8 0 E - 0 I 
3 . 1 7 4 9 0 E - 0 1 
3 . 3 4 2 0 0 E - 0 1 
3 . 5 n 9 1 0 F - 0 1 
3 . 6 7 6 2 0 E - 0 1 
3 . f l 4 3 3 0 F - 0 1 

4 . 0 1 Q 4 0 F - 0 1 
4 . 1 7 7 5 C F - 0 I 
4 . 3 4 4 6 n E - 0 1 
4 . 5 1 1 7 0 E - 0 1 
4 . 6 7 a 8 0 E - 0 l 
4 . B 4 5 9 0 E - 0 1 
5 . 0 1 3 0 0 E - 0 1 

PHnrnN FNEPGY 
(MFV) 

2 . 4 0 9 a i E - 0 1 
2 . 6 3 3 6 3 E - 0 1 
2 . a 5 1 4 0 E - 0 1 
3 . 0 6 4 2 3 E - 0 1 
3 . 2 7 2 9 3 5 - 0 1 
3 . 4 7 8 1 3 E - 0 1 
3 . 6 B 0 3 1 E - 0 1 
3 . 8 7 9 8 8 E - 0 1 
4 . 0 7 7 I 5 F - 0 1 
4 . 2 7 2 4 0 E - 0 1 
4 . 4 6 5 8 4 E - 0 1 
4 . 6 5 7 6 7 E - 0 1 
4 . 8 4 B 0 4 F - 0 1 
5 . 0 3 7 1 0 E - 0 1 
5 . 2 2 4 9 6 F - 0 1 
5 . 4 1 1 7 3 F - 0 1 
5 . 5 9 7 5 0 F - 0 1 
5 . 7 a 2 3 6 E - 0 1 
5 . 9 6 6 3 6 F - 0 1 
6 . 1 4 9 5 8 E - 0 1 
6 . 3 3 2 0 8 E - 0 1 
6 . 5 1 3 9 I F - 0 1 
6 . 6 9 5 1 1 F - 0 1 
6 . 8 7 5 7 2 E - 0 1 

3 1 
3 2 
3 3 
3 4 
3 5 
3 6 
3 7 
3 8 
3 9 

4 1 
4 2 
4 3 
4 4 
4 5 

4 7 

5 2 

5 5 

5 8 

1.01377F 
1,04647E 
I , 0 7 9 1 7 F 
1 . I1187F 
l . t 4 4 5 7 E 
I .1772PF 
1.2099BE 
1.24268F 
I . 27538E 
1.30f l08E 
1 .34079E 
1.37349E 
1 .40619E 
1.43B89F 
1.47159F 
1.50430E 
1.53700E 
1.56970E 
1.6n24CE 
1 . 6 3 5 I 1 F 

1.7CC5IF 
1.73321F 
1.76591E 
1.79862E 
1.83132E 

1.09672F 

0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

or 
0 0 

00 
00 
0 0 

oc 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

oc 
0 0 
0 0 

0 0 

00 
oc 
0 0 

0 0 

1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 , 
2 , 
2 , 
2 . 
2 . 
2 . 

2 . 
2 . 
2 . 

. 3 B C 8 5 F 

. 4 1 5 9 9 F 

. 4 5 1 C 3 E 

. 4 8 5 9 9 E 

. 5 2 0 8 6 F 

. 5 5 5 6 6 F 

. 5 9 C 3 f l F 

. 5 2 5 C 3 F 

. 6 5 9 6 2 E 

. 6 9 4 1 4 E 

. 7 2 8 6 I F 

. 7 6 3 0 2 F 

. 7 9 7 3 7 E 

. a 3 1 6 7 E 

. 8 6 5 9 3 F 

. 9 0 0 1 4 F 

. 9 3 4 3 0 F 

. 9 6 P 4 2 F 

. 0 0 2 5 O F 
, 0 3 6 5 4 E 
. 0 7 0 5 5 F 
. 1 0 4 5 2 F 
. I 3 S 4 6 E 
. 1 7 2 3 6 F 
. 2 0 6 2 4 F 

, 2 4 C C f l E 
, 2 7 3 8 0 E 
3 0 7 6 6 E 

OC 
0 0 
CO 
0 0 
0 0 
CC 
0 0 
0 0 
CO 
0 0 
0 0 
0 0 
0 0 
CO 
0 0 

oc 
0 0 
0 0 
CC 
0 0 
0 0 
0 0 
CO 
CO 
0 0 
0 0 
0 0 
0 0 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
2 
2 . 
2 , 
2 , 
2 . 
2 , 
2 . 

2 . 
2 . 
2 , 

. 3 9 8 4 3 6 
. 4 3 3 5 2 E 
. 4 6 8 5 2 5 
. 5 0 3 4 4 F 
. 5 3 8 2 7 E 
. 5 7 3 0 3 F 
. 6 0 7 7 2 F 
. 6 4 2 3 3 E 
. 6 7 6 B 9 F 
. 7 1 1 3 8 F 
. 7 4 5 8 2 E 
. 7 B 0 2 0 E 
. 8 1 4 5 3 F 

. 8 4 8 B 1 F 

. 8 8 3 0 4 5 

. 9 1 7 2 2 5 

. < > 5 1 3 6 E 

. 9 B 5 4 7 F 

. 0 1 9 5 3 E 

. 0 5 3 5 5 E 

. 0 B 7 5 4 E 

. 1 2 1 4 9 F 

. 1 5 5 4 1 5 

. 1 8 9 3 0 5 

. 2 2 3 1 6 5 

. 2 5 6 9 9 5 

. 2 9 0 7 9 5 

. 3 2 4 5 6 5 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

oc 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

1 
1 
1 
1 
1 
1 
1 
1 
I 
I 
1 
1 
1 
1 , 
1 , 
I . 
I . 
1 . 
1 . 
2 . 
2 . 
2 . 
7 . 
2 . 
7 . 
2 . 
2 . 
2 . 

. 3 6 3 2 4 F 

. 3 9 a 4 3 F 

. 4 3 3 5 2 5 

. 4 6 8 5 2 5 

. 5 0 3 4 4 5 

. 5 3 8 2 7 5 

. 5 7 3 0 3 C 

. 6 0 7 7 2 5 

. 6 4 2 3 3 E 

. 6 7 6 8 9 E 

. 7 1 1 3 B E 

. 7 4 5 8 2 E 

. 7 a 0 2 0 F 

. a i 4 5 3 F 

. 3 4 8 S 1 F 

. 8 8 3 0 4 F 

. 9 1 7 2 2 E 

. 9 5 1 3 6 E 

. 9 8 5 4 7 F 
, 0 1 9 5 3 5 
, 0 5 3 5 5 5 
, 0 8 7 5 4 F 
, 1 2 1 4 9 E 
, 1 5 5 4 1 E 
, i a 9 3 0 F 
2 7 3 1 6 5 
2 5 6 9 9 F 
2 ' » 0 7 9 5 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
CO 
CO 
0 0 
CO 
0 0 
0 0 

0 0 
0 0 
0 0 

5 
5 
5 

5 
5 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 

7 
7 

a 
B , 
8 , 
B , 
8 , 
8 . 
9 , 
9 , 

9 . 
0 . 

9 , 

. 1 8 0 1 0 5 - 0 1 

.3472CE-01 

. 5 1 4 3 0 5 - 0 1 

. 6 8 1 4 0 5 - 0 1 

. 8 4 8 5 0 E - 0 1 

. 0 1 5 6 0 E - 0 1 

. 1 8 7 7 0 5 - 0 1 

. 3 4 9 B 0 F - 0 1 

. 5 1 6 9 0 5 - 0 1 

. 6 8 4 0 0 5 - 0 1 

. 8 5 1 1 0 5 - 0 1 

. 0 1 8 2 0 5 - 0 1 

. 1 8 5 3 0 5 - 0 1 

. 3 5 2 4 0 5 - 0 1 

. 5 1 9 5 0 5 - 0 1 

. 6 8 6 6 0 F - 0 1 

. a 5 3 7 0 E - 0 I 

.020BOF-01 

. i a 7 9 0 F - 0 1 

. 3 5 5 0 0 5 - 0 1 

.52710F-O1 

. 6 8 9 2 0 5 - 0 1 
, 8 5 6 3 0 5 - 0 1 
.023401^-01 
. 1 9 0 5 0 F - 0 1 
, 3 5 7 6 0 E - 0 1 
, 5 2 4 7 0 5 - 0 1 
,691R0F-01 

7 
7 
7 
7 
7 
7 
8 
a 
8 
8 , 
a, 
9, 
9, 
9 . 
9 . 
9 . 
9 , 

1 . 
1 . 
1 , 
1 . 
1 . 
I . 
1 . 
1 . 

1 . 
1 . 
1 . 

. 0 5 5 7 9 F - 0 1 

. 2 3 5 3 5 E - 0 1 

. 4 1 4 4 2 5 - 0 1 

. 5 9 3 0 5 F - 0 1 

. 7 7 1 2 5 E - 0 I 

. 1 2 6 4 7 5 - 0 1 

. 3 0 3 5 4 F - 0 1 

. 4 8 0 2 7 5 - 0 1 

. 6 5 6 6 7 5 - 0 1 

. 8 3 7 7 7 5 - 0 1 

. 1B413E-01 
, 3 5 9 4 1 5 - 0 1 
, 5 3 4 4 4 5 - 0 1 
, 7 0 9 2 4 F - 0 1 
, 8 8 3 B 1 F - 0 1 
,0O582F 00 
.07323E 00 
,04053F 00 

,07536F 00 
09270F 00 
11003F 00 
12733E 00 
14463F 00 
161915 00 
179175 00 
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59 
60 

- 7 5 -
77 
78 

. 9 7 9 4 2 5 00 
1 .962135 00 

2.341445 00 
2.375175 00 

2 . 3 5 8 3 1 5 00 
2 .39203E 00 

2 . 3 2 4 5 6 F 00 
2 . 3 5 8 3 1 5 00 

. 8 5 8 9 0 F - 0 1 
I .002bOF 00 

7 . 4 P 5 3 6 t 00 
2 . 5 1 8 0 6 5 00 
7 . 5 5 0 7 6 5 00 

2 . 9 1 7 0 9 5 PO 
7 .94550E 00 
7 . 9 7 8 9 0 5 00 

2 . 9 7 8 8 0 5 no 
2 . 9 6 7 7 0 5 00 
2 . 9 9 5 5 9 5 00 

3 . 0 6 2 3 4 5 00 
3 . 0 9 5 6 9 5 00 

2.R953RE 00 
2.928805 00 
2.96220F 00 

3.02897F 00 
3.06234F 00 

1 .769965 00 
I.2a66 7E 00 
1.303385 00 
^32009T OO " 
1.33680F 00 
1 .35351F 00 

1.196425 00 
1.21366F 00 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 

rs 
7 * 
75 

1, 
7 
2, 
2. 
2, 
? 
2 , 
2, 
2 , 

2. 
2. 
1. 
2 . 
2, 

.994B35 
,02753F 
,06O23F 
.09794F 
.12564E 
.15834F 
,19104E 
,22374E 
,25644E 

,321855 
,354555 

,419965 
,45266E 

00 
OC 
00 
00 
00 
00 
00 

oc 
00 

00 
00 
00 
00 
00 

2, 
2 
2, 
2 
2. 
J, 
2 . 
2 . 
2 , 

2 . 
7. 
2 . 
2 . 
2 , 

. 408885 

.44257E 

.476235 

.5C9R7E 

.543495 

.577095 
,610675 
,644235 
,677775 

,744805 
,77829E 

,a4522E 
,87a66E 

00 
00 
00 
00 
00 
00 
00 
00 
00 

00 
00 
01' 
00 
00 

2. 
2 
2 
2 
2 
7 
2 . 
2. 
2 . 

2 , 
7, 
2. 
2 . 
2. 

. 42573F 

. 4 5 9 4 0 5 

.493055 

. 5 7 6 6 9 5 

.560295 

.59389E 
,62745E 
,66100E 
,69453E 

,761555 
,795C3E 
,828495 
,86194F 
,8953BF 

00 
00 
00 
00 
00 
00 
00 
00 
00 

00 
00 
00 
00 
00 

2 
2 
2. 
2, 
2, 
7. 
2, 
2 , 
7, 

'/.. 2 . 
2. 
7. 
2 . 
2 , 

. 39203E 

. 4 2 5 7 3 5 

. 4 5 9 4 0 F 

. 493 065 

. 5 2 6 6 8 5 

. 5 6 0 2 9 5 
,593895 
,627455 
,661005 
,69453F 
,728055 
,761555 
,795035 
,828495 
,861945 

00 
00 
00 
00 
00 

.0.0 
00 
00 
00 
00 
00 
00 
00 
00 
CO 

1 . 019315 
1 . 036075 
1 .05773F 
1 .06O44F 
1 .0e615F 
1 .10786F 
1 .11957E 
1 . I 3 6 2 8 F 
1 .15299F 
1 .16970E 
1 .186415 
1 . 203125 
1 .219815 
1.23654E 
1 .25325E 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

1 .230885 
1 .248095 
1 .265305 
1 .282495 
1 .299665 
1 .316335 
1 .333995 
1 .35114F 
1 .368285 
1.39541E 
1 .402535 
1 .419645 
1 .43674F 
1 .453845 
1.47093E 

00 
00 
00 
00 
00 
00 
00 
00 
00 

no 
00 
00 
00 
00 
00 

T T t f f B O l F 00 
1.50508E 00 
1 .522155 00 
1.5392TT" IJ0 
1 .556765 00 
1 .573305 00 
1 .590345 00 
1 .607385 00 
1 .62440F 00 
1 .641435 00 
1 .65844F 00 
1 .67545F 00 
1 .692465 00 
1 .70946F 00 
1.72645F 00 

83 

2 . 5 H 3 4 / 5 00 
7 . 6 1 6 1 7 F 00 
2 . 6 4 8 8 7 5 00 
2 .681575 00 
2 .71428E 00 
2 . 7 4 6 9 8 F 00 
2 . 7 7 0 6 5 5 00 
2 . a i 2 3 8 F 00 
2 .R4508F 00 

3 . 0 1 2 2 9 5 00 
3 . 0 4 5 6 6 5 00 
3 . 0 7 9 0 2 E 00 
3 . 1 1 2 3 6 5 00 
3 . 1 4 5 7 0 5 00 
3 . 1 7 9 0 2 F 00 
3 . 2 1 2 3 3 F 00 
3 . 2 4 5 6 3 F CO 
3 . 2 7 8 9 3 5 00 

3 . 1 2 9 0 3 5 00 
3 . 1 6 2 3 6 5 00 
3 . 1 9 5 6 8 5 00 

3 . 0 9 5 6 9 5 00 
3 . 1 2 9 0 3 F 00 
3 . 1 6 2 3 6 E 00 

- » 5 -
86 
87 

3 . 2 2 8 9 5 5 00 
3 . 2 6 2 2 8 5 00 
3 . 2 9 5 5 7 5 00 

3 .1956BE 00 
3 . 2 2 8 9 8 5 CO 
3.2622RE OQ 

1 .370225 00 
1.38693E 00 
I .40364E 00 
1.47035F 00 
I . 4 3 7 0 6 E CO 
1 .453775 

2.877785 00 
2.910495 00 
2.94319E 00 

3.31221F 00 
3.345475 00 
3.37873E 00 

3 .325 f l 4F 00 
3 . 3 6 2 I 0 F 00 
3 . 3 9 5 3 6 F 00 

3 . 2 9 5 5 7 5 00 
3 .32884E 00 
3 . 3 6 2 1 1 5 00 

.470485 00 
1.4a719F OO 
1.503905 00 
1.520616 00 
1.537325 00 
1.554035 00 

92 
93 

2 . 9 7 5 8 9 5 00 
3 .00859E 00 
3 . 0 4 1 3 0 5 00 

3 . 4 1 1 9 8 5 00 
3 . 4 4 5 7 2 5 00 
3 . 4 7 8 4 6 5 CO 

3 . 4 2 8 6 0 5 00 
3 . 4 6 1 8 4 5 00 
3 . 4 9 5 0 7 5 00 

3 . 3 9 5 3 6 5 00 
3 . 4 2 a 6 0 E 00 
3 , 4 6 1 8 4 5 00 

1 .743445 00 
1 .76043F 00 
1.77741E 00 
1.79439E 00 
l . a i l 3 5 E 00 
1.82832E 00 
1.845295 00 
1 .862245 00 
1.87920E 00 
1.896155 00 
1 .913105 00 
1.930045 00 
1.94698F 00 
1.96392F 00 
1.980e5E 00 
1.997785 00 
2 .014705 00 
2 . 0 3 1 6 3 5 00 

3 .5116SE 00 
3 . 5 4 4 8 9 5 00 
3 . 5 7 f l l 0 5 00 

3 . 5 2 9 2 9 5 00 
3 . 5 6 1 4 9 5 00 
3 . 5 9 4 7 0 5 00 

3 . 4 9 5 0 7 5 00 
3 . 5 2 a 2 9 F 00 
3 . 5 6 1 4 9 5 00 

1.57074E 00 
I . 5 8 7 4 5 5 00 
1 .604165 00 
1 .620875 00 
1 .637585 00 
1.654295 00 
1.67100E 00 
1 .687715 00 
1 .704425 00 
1.721135 00 
1 .737845 00 
1 .754555 00 
1.77126F 00 
l . ' 78797E 00 
1.804685 00 

- T 7 -
98 

3 .07400E 00 
3 . 1 0 6 7 0 5 00 
3 . 1 3 9 4 0 5 00 

3 . 6 1 1 2 9 5 on 
3 .64448E 00 
3 . 6 7 7 6 6 5 00 

3 . 6 2 7 8 9 5 00 
3 . 6 6 1 0 7 5 00 
3 . 6 9 4 2 5 5 00 

3 . 5 9 4 7 0 5 00 
3 . 6 2 7 8 9 5 00 
3 . 6 6 1 0 7 5 00 
3 . 6 9 4 2 5 5 00 
3 . 7 2 7 4 2 5 00 
3 . 7 6 0 5 8 5 00 
3 . 7 9 3 7 4 5 00 
3 . 8 2 6 8 9 5 00 
3 . 8 6 0 0 3 5 00 
3 . 8 9 3 1 * 5 00 
3 . 9 2 6 2 9 E 00 
3 .95941E 00 

100 
101 
102 

3.1r7IUt 00 
3.20481F 00 
3.73751E 00 

104 
105 

3 . 2 7 0 2 1 E 00 
3 .30291E 00 
3 . 3 3 5 6 1 E 00 

3 . 7 1 0 8 4 5 00 
3.744C1F 00 
3 . 7 7 7 1 6 5 00 

3 . 3 6 8 3 2 5 00 
3 . 4 0 1 0 2 E 00 
3 .43372E 00 

3 . 8 1 0 3 1 6 00 
3 .84346E 00 
3 . 8 7 6 6 0 5 00 

3 . 7 2 7 4 2 E 00 
3 . 7 6 0 5 8 E 00 
3 . 7 9 3 7 4 E 00 
3 . 8 2 6 8 9 F 00 
3 . 8 6 0 0 3 F 00 
3 . 8 9 3 1 6 5 00 

106 
107 
108 

3 .46642E 00 
3 . 4 9 9 1 3 5 00 
3 . 5 3 1 8 3 5 00 

T i . 9 0 9 7 3 6 00 
3 . 9 4 2 8 5 5 CO 
3 . 9 7 5 9 7 F 00 

3 . 9 2 6 2 9 F 00 
3 .95941E 00 
3 . 9 9 2 5 3 E 00 

109 
110 
111 

113 
114 

-TTT" 
116 
117 

TTT" 
119 
120 
ITT 
122 
123 

3 . 5 6 4 5 3 6 00 
3 . 5 9 7 2 3 E 00 
3 . 6 2 9 9 4 F 00 
3 . 6 6 2 6 4 6 00 
3 . 6 9 5 3 4 E 00 
3 . 7 2 8 0 4 E 00 
3 . 7 6 0 7 4 E 00 
3 . 7 9 3 4 4 E 00 
3 .82615E 00 

4 . 0 0 9 0 8 6 00 
4 . 0 4 2 1 9 F 00 
4 . 0 7 5 7 9 5 00 
4 . 1 0 8 3 8 5 00 
4 . 1 4 I 4 7 F 00 
4 . 1 7 4 5 6 F 00 
4 . 2 0 7 6 3 6 00 
4 . 2 4 0 7 1 5 00 
4 . 2 7 3 7 8 E 00 

3 . 9 5 8 8 5 6 00 " 
3 . 8 9 1 5 5 F 00 
3 . 9 2 4 2 5 E 0 0 

4 . 3 0 6 8 4 5 00 
4 . 3 3 9 8 9 E 00 
4 . 3 7 2 9 5 5 00 

4 . 0 7 5 6 4 6 00 
4 . 0 5 8 7 4 5 00 
4 . 0 9 1 8 4 E 00 
4 .1249T61J(5 " 
4 . 1 5 8 0 1 E 00 
4 . 1 9 1 l O E 00 
4 . 2 2 4 1 7 E 00 
4 . 7 5 7 2 4 F 00 
4 . 7 9 0 3 1 F 00 
4 . 3 2 3 3 7 F 00 
4 . 3 5 6 4 2 E 00 
4 . 3 8 9 4 7 F 00 

3.992636 00 
4.02564E 00 
4.05874E 00 
4.091845 00 
4.124935 00 
4.158025 00 
4.191105 00 
4.22417E 00 
4.25724F 00 

1.82139F 00 
l.asaioE 00 
1.85481E 00 
1 . 8 7 r 5 2 5 00 
1 .888235 00 
1 .904945 00 
1 .921656 00 
1 .938365 on 
1.95507F 00 

7 .04855E 00 
2 .06546E 00 
2 .08238F on 
2 .09929F 00 
2 .11619F 00 
7 .13310E 00 
2 . 1 5 0 0 0 5 00 
2 . 1 6 6 9 0 5 00 
2 . 1 8 3 8 0 5 00 

3 .95 fe96 f 00 
3 . 9 8 9 6 6 5 00 
4 . 0 2 2 3 6 E 00 
4.055066 00 

4.406005 00 
4.439045 00 
4.472085 00 

-4.50511E 00 

4.422525 00 
4.45555F 00 
4.488595 00 

4 . 2 9 0 3 1 5 00 
4 . 3 2 3 3 7 5 00 
4 . 3 5 6 4 2 F 00 
4 . 3 i r 9 4 7 F 00 " 
4 . 4 2 2 5 2 E 00 
4 . 4 5 5 5 6 F 00 

1 .9717aE 00 
1.98849E 00 
7.OO520F 00 
2 . 0 2 1 9 1 F 00 
2 .03B62F 00 
2 .05533E 00 

2 . 2 0 0 6 9 5 00 
2 . 2 1 7 5 8 5 00 
7 . 2 3 4 4 7 5 00 
2 . 2 5 1 3 6 5 00 
2 .268245 00 
2 . 2 8 5 1 2 5 00 

4.521635 00 4.488595 00 2.077045 00 2.302005 00 
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7. ITERAT Subroutine Input (KIND = 1, NERR = 1) 

Iterative Solution of Detection S-ystem 

I PHOTON ENERGY W VECTOR ERROR X I VECTOR 
(MC SQ UNITS) ^ 

7 0.47161 9.2567E 02 5.2380E 00 l.OOOOE 00 
8 0.51541 P.6166E 02 5.0536E 00 l.OOOOE 00 

-g 0.55803 R.1045E 02 4.9012F 00 l.OOOOE 00 
10 0.59968 7.8578E 02 4.e?60F 00 l.OOOOE 00 
U 0.64053 7^6228F 02 4.7533F 00 l.OOOOE 00 
12 0.68068 7.5I12OE 02 4.7155E 00 l.OOOOF 00 
13 0.72025 7.2354E 02 4.6309E 00 l.OOOOE 00 
14 0.75931 7.0073F 02 4.5573E 00 l.OOOOF 00 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

0.79792 
0.83613 
0.87398 
0.91152 
0.94878 
0.98578 
1.02254 
1.05910 
1.09545 
1.13163 
1.16764 
1.20350 
1.23921 
1.27480 
1.31026 
1.34561 
1.38085 
1.41509 
1.45103 
1.48599 
1.52086 
1.55566 
1.59038 
1.62504 

6,8590F 
6.6419E 
6.5794E 
6.5028E 
6.4352E 
6.1327F 
5.7338F 
5.4690E 
5.3427E 
5.2332E 
5.0583E 
5.0304E 
4.9517E 
4.9381E 
5.0^50E 
4.9282E 
4.8673E 
4.8042E 
4.8025E 
4.7100E 
4.6497E 
4.6183E 
4.5957E 
4.5725E 

02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

4.5089F 
4.4369E 
4.4160E 
4.3902E 
4.3673E 
4.2308E 
4.1224F 
4.0261E 
3.9794E 
3.9384F 
3.8720F 
3.8613E 
3.3310F 
3.8257F 
3.B631E 
3.8390F 
3.8303F 
3.8235E 
3.8439F 
3.8305E 
3.8323E 
3.8483F 
3.8703F 
3.8944E 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

l.OOOOE 
l.OOOOE 
l.OOOOE 
l.OOOOE 
l.OOOOE 
l.OOOOE 
l.OOOOE 
l.OOOOE 
l.OOOOE 
l.OOOOE 
l.OOOOE 
l.OOOOE 
l.OOOOE 
l.OOOOE 
l.OOOOE 
l.OOOOE 
l.OOOOE 
l.OOOOE 
l.OOOOE 
l.OOOOE 
l.OOOOF 
l.OOOOE 
l.OOOOE 
l.OOOOE 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

39 1.65962 4.4qi0E 02 3.8955E 00 l.OOOOE 00 
^0 1.69414 4.4652E 02 3.92276 00 l.OOOOE 00 
M^ 1.72861 4.5244E 02 3.9896E 00 l.OOOOE 00 
42 1,76302 4.4693E 02 4.0084E 00 l.OOOOF 00 
'*'i 1.79737 4.4698E 02 4.0540F 00 l.OOOOE 00 
^4 1.83167 4.4383E 02 4.0873E 00 l.OOOCE 00 
'*^ 1.86593 4.4869E 02 4.1597E 00 l.OOOOE 00 
*-6 1.90014 4.5178F 02 4.2265F 00 l.OOOOE 00 
^ 1.93430 4.5519E 02 4.2975E 00 l.OOOOF 00 
48 
49 
50 

1.96842 
2.00250 
2.03655 

4.4323E 
4.2394E 
4.2310F 

02 
02 
02 

4.2972F 
4.2601E 
4.3153E 

00 
00 
00 

l.OOOOE 
l.OOOOE 
l.OOOOE 

00 
00 
00 

5^ 2.07055 4.1447E 02 4.3321F 00 l.OOOOE 00 
52 2.10452 4.1474E 02 4.3965E 00 l.OOOOE 00 
53 2.13 846 4.1133F 0 2 4.4432F 00 l.OOOOE 00 
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54 
55 
56 

2.17236 
2.20624 
2.24008 

4.1576E 
4.1747F 
4.1424E 

02 
02 
02 

4.5342F 
4.6I28E 
4.665PE 

00 
00 
00 

l.OOOOF 
l.OOOOE 
l.OOOOF 

00 
00 
00 

57 
58 
59 
60 
61 
62 

2.27389 
2.30768 
2.34144 
2.37517 
2.40888 
2.44257 

4.1142E 
4.1467F 
4.2166F 
4.2641E 
4.2091E 
4.155aE 

02 
02 
02 
02 
02 
02 

4.7224F 
4.8155E 
4.9330F 
5.0397F 
5.0872E 
S.1360E 

00 
00 
00 
00 
00 
00 

l.OOOOE 
l.OOOOE 
l.OOOOE 
l.OOOOE 
l.OOOOF 
l.OOOOE 

00 
00 
00 
00 
00 
00 

63 
64 
65 
66 
57 
68 

2.47623 
2.50987 
2.54349 
2.57709 
2.61067 
2.64423 

4.2995E 
4.2681E 
4.2287E 
4.3169F 
4.3377E 
4.3759E 

02 
02 
,02 
02 
02 
02 

5.3079E 
5.3734F 
5.4342F 
5.5782F 
5.6 8 03 E 
5.7951F 

00 
00 
00 
00 
00 
00 

l.OOOOE 
l.OOOOE 
l.OOOOE 
l.OOOOE 
l.OOOOE 
l.OOOOE 

00 
00 
00 
00 
00 
00 

"6T" 
70 
71 

73 
74 

2.67777 
2.71130 
2.74480 
2.77829 
2.81177 
2.84522 

4.3800e 02 
4.3949F 02 
4.4661= 02 

5.8884E 00 
5.9896E 00 
6.1302F 00 

4.4298E 02 
4.4465F 02 
4.4619E 02 

6.1<573F 00 
6.3012E 00 
6.4044E 00 

l.OOOOF 00"" 
l.OOOOE 00 
l.OOOOE 00 
l .OOOOE DW 
l.OOOOE 00 
l.OOOOE 00 

75 
76 
77 
78 
79 
RO 
61 
82 
83 

2.87866 
2.91209 
2.94550 
2.97890 
3.01229 
3.04566 
3.0790? 
3.11236 
3.14570 

4.4253E 02 
4.3613E 02 
4.5135E 02 
4.4991E 02 
4.4135E 02 
4.4183F 02 
4.423ie 02 
4.4281E 0 2 
4.4294E 02 

6.4696F 
6.5132F 
6.7175F 
6.7975E 
6.8217F 
6.913RF 
7. 0051 F 
7.0958E 
7.1828F 

00 
00 
00 
7)0'"" 
00 
00 
00 
00 
00 

l.OOOOE 
l.OOOOE 
l.OOOOE 
l.OOOOF 
l.OOOOF 
l.OOOOE 
l.OOOOE 
l.OOOOF 
l.OOOOE 

00 
00 
00 
00 
00 
00 
00 
00 
00 

85 
86 

~irr 
88 
39 

3 .17902" 
3.21233 
3.24564 
3 . 2 7 8 9 r 
3.31221 
3.34548 

4.3629E 02 
4.3460E 02 
4.2593E 02 

7.2131E 00 
7.2825F 00 
7.2914E 00 

l.OOOOE 00 
l.OOOOE 00 
l.OOOOF 00 

4.2465E 02 
4.2143E 02 
4.2240F 02 
4.0615E 02 
4.0496E 02 
4.0558F 02 

7.3617E 00 
7.4142F 00 
7.5032F 00 
7.4364F 00 
7.5045E 00 
7.S898F 00 

l.OOOOF 00 
l.OOOOE 00 
l.OOOOF 00 
l.OOOOF 00 
l.OOOOF 00 
l.OOOOE 00 

90 
91 
92 
93 
94 
95 

3.37873 
3.41198 
3.44522 
3.47846" 
3.51168 
3.54489 

3.9143E 02 
3.9343E 02 
3.9242F 02 

^ . 5353E 00 
7.6351E 00 
7.7071F 00 

l.OOOOE 00 
l.OOOOE op 
l.OOOOF 00 

96 
97 
98 

100 
101 

3.57810" 
3.61130 
3.64448 

3.903<5F 02 
3.8125E 02 
3.7667F 02 

T . 7 0 4 6 E 02 
3.6439E 02 
3.5287E 02 

"7.770aE 00 
7.7647F 00 
7.8053E 00 
7.830flE 00 
7.8593E 00 
7.8301F 00 

l.OOOOE 00 
l.OCOOF 00 
l.OOOOE 00 
"l.OOOOF 00 
l.OOOOF 00 
l.OOOOE 00 

102 
103 
104 
105 
106 
107 

3.67766 
3.71084 
3.74401 

77716 
81032 
84346 

3.4678E 02 
3.4796F 02 
3.4258E 02 

7.8623F 00 
7.9816F 00 
8.0309E 00 

"3.8 7660 
3.90973 
3.94285 

3.3119E 02 
3.3664E 02 
3.3171F 02 

8.0123E 00 
8.2032F 00 
8.2754F 00 

l.OOOOE 00 
l.OOOOF 00 
l.OOOOF 00 
l.OOOOE 00 
l.OOOOE 00 
l.OOOOE 00 
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108 
109 
l l O 
111 
112 
n 3 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 

I 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

3 . 9 7 5 9 7 
4 . 0 0 9 0 8 
4 . 0 4 2 1 9 
4 . 0 7 5 2 9 
4 . 1 0 8 3 8 
4 . 1 4 1 4 7 
4 . 1 7 4 5 6 
4 . 2 0 7 6 3 
4 . 2 4 0 7 1 
4 . 2 7 
4 . 3 0 
4 . 3 3 
4 . 3 7 
4 . 4 0 
4 . 4 3 

378 
684 
990 
295 
600 
904 

3 . 3 2 T 6 E 
3 . 3 3 1 0 E 
3 . 2 9 5 6 E 
3 . 2 6 6 8 E 
3 . 2 0 1 4 F 
3 . 4 4 4 2 E 
3 .282"?^ 
3 . 3 8 7 3 E 
3 . 3 8 2 5 F 
3 . 4 7 7 5 F 
3 . 5 1 1 9 E 
3 . 5 8 0 3 E 
3 . 7 5 2 8 F 
3 . 6 5 3 6 E 
3 . 9 4 6 8 E 

4 . 4 7 2 0 8 3 . 9 9 6 1 E 
4 . 5 0 5 1 1 4 . 2 5 8 4 E 

A r r e s t i n g C r i t e r i o n S a t i s f i e 
B O U N D = 

X 

1 . 0 1 1 7 E 
9 . 2 9 4 5 F 
8 . 2 5 0 7 E 
9 . 1 4 7 0 E 
9 . 8 1 0 0 E 
1 . 1 9 7 0 E 
l . i a 9 8 E 
1 .1866E 
1 .2887E 
1 . 2 2 0 2 E 
1 .4422E 
1 .7071E 
2 . 1 4 3 0 E 
2 . 0 6 5 7 E 
1 .2930E 
9 . 7 5 8 8 F 
9 . 1 4 9 3 E 
8 . 6 7 3 1 E 
6 . 9 0 8 9 E 
7 . 3 8 9 3 F 
6 . 9 8 4 3 E 
7 . 5 6 3 5 E 
1 .0670E 
9 . 6 9 6 1 E 
9 . 5 9 1 7 F 
9 . 3 4 5 8 F 
1 .0495E 
9 . 4 9 8 8 E 
9 . 1 0 9 8 E 
9 . 2 8 8 2 F 

02 
02 
02 
0 2 
02 
02 
0 2 
02 
02 
02 
02 
02 
02 
02 
02 
0 2 
02 

d on 
2 .1328E 04 N O R M 

WPRIME 

03 
02 
02 
02 
02 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
02 
02 
02 
02 
02 
02 
02 
03 
02 
02 
02 
03 
0? 
02 
02 

9 . 2 1 5 4 E 
8 . 5 9 4 5 E 
8 . 1 5 2 4 E 
7 . 8 7 8 6 E 
7 . 6 3 3 3 E 
7 . 4 2 7 2 E 
7 . 1 6 1 1 E 
6 . 9 4 0 6 E 
6 . 7 6 2 7 E 
6 . 5 8 5 2 E 
6 . 4 6 7 0 E 
6 . 3 1 4 8 E 
6 . 1 0 7 3 E 
5 . 7 7 7 4 E 
5 . 4 4 1 0 E 
5 . 2 7 0 2 E 
5 . 1 6 7 4 F 
5 . 0 8 0 0 E 
5 . 0 0 3 4 E 
4 . 9 6 5 3 E 
4 . 9 2 5 9 E 
4 . 9 0 1 8 E 
4 . 8 7 8 2 E 
4 . a 0 9 8 E 
4 . 7 5 9 2 E 
4 . 7 1 3 3 E 
4 . 6 7 4 5 E 
4 . 6 2 2 8 F 
4 . 5 8 6 4 6 
4 . 5 5 8 3 E 

02 
0 2 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
0 2 
02 
02 
02 
02 
02 
02 
0 2 
02. 
0 2 
02 
02 
02 

8.4"2'36E 
8 . 5 8 8 4 E 
R . 7 0 6 9 F 
8 . 8 4 5 4 E 
8 . 9 4 5 3 F 
9 . 4 9 1 1 E 
' ^ . 4 9 1 1 t 
9 . 8 8 9 5 E 
1 . 0 1 5 4 F 
1 . 0 5 9 6 F 
1 . 0 9 7 7 E 
1 . 1 4 4 7 E 
1 . 2 1 2 6 F 
1 . 2 4 0 4 F 
1 . 3 3 9 0 E 

00 
00 
00 

00 
00 
00 
00 
00 
01 
01 
01 
01 
01 
01 
0 1 

T . 4 0 2 0 E 01 
1 . 5 0 8 7 F 01 

I t e r a t i o n N u m b e r 13 
= I . 8 4 1 7 E 04 

9 

4 . 1 2 2 1 F 
2 . 2 0 9 2 F 

- 4 . 7 8 9 6 F 
- 2 . 0 7 6 7 E 
- 1 . 0 5 2 0 F 

7 . 4 8 6 1 F 
7 . 4 2 9 0 F 
6 . 6 7 4 3 F 
9 . 6 3 2 8 F 
5 . 6 7 0 4 F 
1 . 1 2 3 8 E 
1 .8R02E 
3 . 2 7 8 9 E 
4 . 0 5 3 7 E 
2 . 9 2 7 4 6 
1 . 9 8 8 2 E 
1 . 7 5 3 6 6 
1 . 5 3 1 7 E 
5 . 4 9 1 2 F 
6 . 5 1 2 ° E 
2 . 5 7 8 6 E 
3 . 6 2 9 2 E 
1 . 5 6 8 8 E 
1 . 1 8 4 4 F 
1 . 0 8 1 7 E 
9 . 0 9 0 8 F 
1 . 2 8 0 0 6 
a . 7 1 6 3 F 
6 . 3 2 7 1 F 
6 . 0 0 3 7 E 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
01 
01 
01 
01 
01 
01 
01 
01 
00 
00 
00 
00 
01 
0 1 
01 
00 
01 
00 
00 
00 

l.OOOOE 
l.OOOOE 
l .OOOOF 

l .OOOOE 
l .OOOOF 
l.OOOOE 
I .OOOOF 
1 . 0 0 0 0 6 
l .OOOOF 
1 .OOOOF 
l .OOOOF 
l .OOOOF 
l.OOOOF 
l .OOOOE 
l.OOOOE 
l .OOOOF 
l.OOOOE 

NORM 

1 . 6 9 9 1 E 
2 . 1 8 7 2 6 
4 . 4 8 1 2 E 
4 . .9124E 
5 . 0 2 3 1 E 
1 . 0 6 2 7 6 
1 . 6 1 4 6 6 
2 . 0 6 0 1 F 
2 . 9 8 8 0 E 
3 . 3 0 9 5 6 
4 . 5 7 2 4 6 
8 . 1 0 7 4 E 
1 . 8 8 5 8 F 
3 . 5 2 9 0 E 
4 . 3 8 6 0 6 
4 . 7 8 1 3 E 
5 . 0 8 8 8 E 
5 . 3 2 3 4 E 
5 . 3 5 3 6 E 
5 . 3 9 6 0 E 
5 . 4 0 2 6 6 
5 . 4 1 5 8 E 
5 . 6 6 1 9 E 
5 . 8 0 2 2 E 
5 . 9 1 9 2 E 
6 . 0 0 1 8 E 
6 . 16576 
6 . 2 4 1 7 6 
6 . 2 8 1 7 6 
6 . 3 1 7 7 F 

00 
00 
00 

00 
00 

00 
00 

ou 
00 
00 
00 
00 
00 
00 
00 

01 
01 
01 
0 1 
01 
02 
02 
02 
02 
02 
02 
02 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
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38 
3<3 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

9.9900E 
8.85506 
8.87886 
1.1077F 
l.04:'9F 
1.12166 
1.11056 
1.3516F 
1.6041F 
1.9695F 
1.66886 
1.1080F 
1.14846 
9.5267F 
9.°077E 
9.242RF 
1.0663E 
1.14736 

02 
02 
02 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
02 
02 
02 
03 
03 

4.50526 
4.4776F 
4.46676 
4.46166 
4.43866 
4.4265F 
4.4116E 
4.4031E 
4.3770E 
4.32976 
4.24766 
4.18676 
4.17216 
4.15586 
4.15776 
4.16006 
4.17166 
4.1766F 

02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

6.73466 
1.3359F 

-1.5283F-
6.2788F 
3.0703E 
4.3330F 
2.67656 
8.38166 
1.4075F 
2.2221F 
1.84726 
5.2700E 
5.8848F 

-1.1094F 
-1.0283F 
-4.6768E 
-1.3982F 
-1.980CF-

00 
00-
-01 
00 
00 
00 
00 
00 
01 
01 
01 
00 
00 
00 
00 
00 
00 
-01 

6.4036F 
6.4054F 
6.4054E 
6.4448F 
6.4543E 
6.4730E 
6.4802F 
6.5504E 
6.7486F 
7.24236 
7.5836E 
7.6113E 
7.6459E 
7.64726 
7.64326 
7.6701F 
7.67216 
7.6721E 

03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 

37 
38 
3<3 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
5.8_ 
59 
60 
61 
57 
63 
64 
65 
66 
67 
6F 
69 
70 

72 
73 
74 
75 
76 
77 
78 
79 
WU 
81 
82 
3T 
84 
85 
Ji^ 
87 
88 

90 

9.6439E 02 4.5320E 02 6.3667F 00 6.3583E 03 

1.0735E 03 
1.0005E 03 
1.09396 03 
1.33226 03 
1.5447E 03 
1.3599E 03 

4.1793E 02 
4.1913F 02 
4.2135E_02 
4.2352F 02 
4.2459F 02 
4.2464E 02 

-3.6948E 00 
-7.7078E 00 
-6.6814F 00, 
-1.3525F 00 
1.3134E 00 

-3.7307E 00 
-1.074'?E 01 
6.9R24E-02 

-3.7561F 00 

7.6357E 03 
7.74526 03 
7.78986 p3_ 
7.79326 03 
7.79656 03 
7.81046 03 
7.92606 03 
7.92606 03 
7.94016 03 
8.0322E"Tn" 
8.0515F 03 
8.07166 03 
8.0799E 03 
3.0963E 03 
8.116^7E 03 
"8."nT0'6""O3 
3.1249F 03 
8.1298F 03 
8.1314E 0"3 
8.1544E 03 
8.30906 03 
^TJIOSE 03 
8.3120E 03 
8.3674E 03 

""8.4289F 03 
R.4894E 03 
8.5367E 03 

8.62246 03 
9.6712E 03 

"1?."8-0876 OT 
8.9436E 03 
9.0939E 03 

1.17076 03 
1.7154E 03 
1.6025E 03 

4.26336 02 
4.2988E 02 
4.3057E 02 

1.4361E 03 
1.7972F 03 
1.9056E 03 
2.1218F 03 
2.1747F 03 
2.2877E 03 

2.6624E 03 
2.8659E 03 

4.3247F 02 
4.3608E 02 
4.3P26E 02 
4.40466 02 
4.42066 02 
4.4401F 02 

-9.59796 00 
-4.38676 00 
-4.48976 00 
-2.874Ht 00 
-4.0540F 00 
-4.5154F 00 

"4.4604F 02 
4.45786 02 
4.4686F 02 

""̂ .T5TTTF'̂ Tn" 
-2.3054F 00 
-2.21096 00 

74 
75 
76 
77 

3.1023F 
2.95426 
2.56456 
3.8548t 

03 ' 
03 ' 
03 ' 
03 ' 

4.4745F 02 
4.47336 02 
4.48576 02 

-1.2600F 0"0" 
-4.7931E 00 
-1.2436F 01 

4.0362F 03 
3.5197E 03 
3.76206 03 
4.06926 03 
4.48066 03 
5.00616 03 
4.7991F 03 
5.1335E 03 
"4.71266 03" 
5.09046 03 
5.31966 03 
6.33 79e 0"3" 
4.88336 03 

4.5268F 02 
4.51006 02 
4.48806 02 
TT. 49676 02 
4.5009F 02 
4.49696 02 
"2^.47926 02 
4.4410F 02 
4.41586 02 
"4.3766E 0? 
4.3627F 02 
4.33696 02 
"4.30536 02" 
4.2312E 02 

-1.323/h UO 
-1.0906F 00 
-7.4482F 00 
-7.83986 00 
-7.7759F 00 
-6.8806F 00 

"-4.9785F 00 
-7.3083F 00 
-6.9807F 00 

""-1.1729F OT" 
-1.1612E 01 
-1.2259E 01 
-8.13846 00 
-1.6973E 01 

9. 1601E 03 
9.44a2E 03 
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91 
92 
93 
94 

~95~ 
96 
97 
98 
99 

too 
101 
102 
103 
104 
105 
106 

122 
123 
124 

5.2849E 03 
6.1692E 03 
4.8690E 03 
5.72736 03 
6.461RE 03 
7.3566E C3 
7.0304F 03 
7.5048F 03 
7.7216E 03 
7.9529F 03 
6.78316 03 
6.3781E 03 
7.4249E 03 
7.1662E 03 
5.3932F 03 
6.6552E 03 

7.2126F 03 
1.3032E C4 
1.48076 05 

4.2218E 02 
4.2011E 02 
4.1469E 02 
4.1511E 02 

-1.7221E 01 
-1.4539F 01 
-2.3256E 01 
-2.1673E 01 

9.74476 03 

4.12716 02 
4.07806 02 
3.99476 02 

- 2 . 0 2 9 5 F 01 
- 1 . 7 4 1 3 E 01 
- 1 . 8 2 1 6 6 01 

3.9245E 02 
3.8357E 02 
3.7366E 02 

-I.5779E 01 
-1.3103F 01 
-9.2715E 00 

3.6253E 02 
3.5559E 02 
3.5020E 02 

-9.6633E 00 
-8.80a3E 00 
-2.2310F 00 

3.4084E 02 
3.32126 02 
3.29836 02 

1.74076 00 
-9.314CF-01 
6.81206 00 

4.0779F 02 
4.2360E 02 
4.2584E 02 

•1.31046 01 
-2.39896 01 
0.0 

9.9561E 03 
1.0497E 04 
1.0967E 04 
"1.1379E 04 
1.16826 04 
1.20146 04 
1.22636 04 
1.2434E 04 
1.2520E 04 
1.2614E 04 
1.2691F 04 
1.2696F 04 
1.2699F 04 
1.2700E 04 
1.2746E 04 

107 
1 0 8 
1 0 9 
1 1 0 
111 
112 
1 1 3 
1 1 4 
1 1 5 
1 1 6 
1 1 7 
118 
1 1 9 
1 2 0 
121 

5.9377E 
6 .1048F 
6 . 3 3 8 3 F 
5 .5619E 
4 . 7 4 7 6 E 
3 . 3 3 9 0 6 
6 . 6 2 2 2 6 
3 . 5 2 6 4 6 
4 . 1 6 4 3 6 
3 . 3 8 6 8 F 
3 . 7 2 7 2 6 
3 . 3 5 6 4 6 
3 . 3 3 4 4 6 
4 . 7 0 6 9 E 
3 . 1 0 7 2 F 

0 3 
0 3 
03 
0 3 
0 3 
03 
0 3 
0 3 
0 3 
0 3 
03 
0 3 
03 
0 3 
0 3 

3 . 2 3 1 3 E 
3 .1898E 
3 .1431E 
3 . 0 8 8 4 E 
3 .0608E 
3 .0646E 
3 .1238E 
3 .0788E 
3 - 1 4 2 8 F 
3 . 1 9 7 5 6 
3 . 2 9 1 8 6 
3 .3926E 
3 .5269E 
3 .6839E 
3 .8387E 

0 2 
0 2 
0 2 
0 2 
0 2 
0 ? 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 

8 . 5 7 6 2 E 
1 . 3 1 8 4 6 
1 .8792F 
2 . 0 7 2 5 F 
2 . 0 6 0 4 F 
1 .3679F 
3 . 2 0 4 0 E 
2 . 0 4 1 0 6 
2 . 4 4 4 5 6 
1 .84956 
1 .8575E 
1 .1934E 
5 . 3 4 1 3 E 
6 . 3 9 2 1 6 

- 1 . 8 5 0 9 6 

0 0 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 0 
0 0 
0 1 

1 .2820E 
1 . 2 9 9 4 6 
1 . 3 3 4 7 6 
1 . 3 7 7 6 F 
1 . 4 2 0 1 F 
1 . 4 3 8 8 6 
1 . 5 4 1 5 6 
1 . 5 8 3 1 6 
1 . 6 4 2 9 6 
1 .6771E 
1 .7116E 
1 .72586 
1 . 7 2 3 7 6 
1 .7328E 
1 . 7 6 7 0 6 

0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 

1.7a42F 04 
1.84176 04 
1.84176 04 

8. E r r o r M a t r i x (Upper C o r n e r ) 

I / . l 

7 
8 
9 

10 
1 1 
12 
13 

15 
16 

7 
0 . 4 1 1 6 1 

0 . 7 t 7 2 2 E - C 2 
0 . 0 
0 . 0 
0 . 0 
O.O 
0 . 0 
0 . 0 
0 . 0 
G.G 
0 . 0 

M A I R l J l E L E f E M J 

fl 9 
C S l S ^ i l 

0 . 2 2 S E 1 E ' 
0 . M Q 5 9 E -
Q.C 
O.O 
0 . 3 
0 . 0 
0 . 0 
0 . 0 
Q.O 
C O 

•C2 
- 0 2 

0 . 5 5 6 0 3 
0 . 1 0 3 0 7 E - O 2 
a . l T 6 e 3 E - 0 2 
C . 3 9 C 6 2 E - 0 2 
O.C 
3 . 0 
OkO 
0 . 0 

o.c 
3.0 
0.0 

O.B9S6a 
0.618648-03 
0.a2438E-03 
a . l3S64E-02 
0.292956-02 
0 .0 
0 .0 
O.O 
0 .0 
0 .0 
0 .0 

0 .64053 
0.44183E-U3 
O.'i9eO6E-03 
0,67681E-O3 
0,11299E-02 
0.Z2683E-02 
0 .0 
0 .0 
O.O 
0 .0 
0 .0 

0.68066 
0.34b<)8E-03 

O.«1113 t -03 
0.566Z5E-03 

0 .179956-02 
0 . 0 

U.O 
0 .0 

0.72025 
0.2e401E-C3 

0.289eBE-03 
0 ,314576-03 

0 .77956E-03 
0.1457GE-02 

0 .0 
0«0 

0 . ) 5 931 
O.Z3S81E-03 

0.224E6E-03 
0.24437E-03 

a.m27e-o3 
Q.66137E-03 

0*0 
CO 
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9. C O M P S C A T P r i n t o u t (KIND = 4, N E R R = 3) 

1 0 / 9 / 6 9 4TSR, 37 WATT, SNELl RIOCK, UNFOLD ERROR VECTOR 

MEV/CH = 0 . 0 1 6 7 1 P I * R ( 0 ) * « 2 = 2 . 4 9 4 5 2 E - 2 5 NIE) = 7 .000E 23 

LIVE TIME = 1.031706 03 SEC. 

CHAN. INPUT ELECTRON G WAOJ 
VECTOR ENFRGY, MFV MATRIX 

7 0.9266 03 0.11697 O.IOOOOF 01 0,159666 02 
8 0.8626 03 0.13368 O.IOOOOF 01 0.14862E 02 
9 0.810E 03 0.15039 O.IOOOOE 01 0.13979E 02 
10 0.786E 03 0.16710 O.IOOOOF 01 ,0.13553E 02 
11 0.762F 03 0.18381 O.IOOOOE 01 0.13148F 02 
12 0.750E 03 0.20052 O.IOOOOE 01 0.12939F 02 
13 0.724F 03 0.21723 O.IOOOOF 01 0.124806 02 
14 0.701E 03 0.23394 O.IOOOOE 01 0.120866 02 
15 0.6866 03 0.25065 O.IOOOOE 01 0.118306 02 
16 0.664E 03 0^6736 O.IOOOOE 01 0.114566 02 
17 0.6586 03 0.28407 O.IOOOOE 01 0.11348F 02 
18 0.6506 03 0.30078 O.IOOOOE 01 0.11216F 02 
19 0.6446 03 0.31749 0.100006 01 0.110996 02 
20 0.618E 03 0.33420 0.100006 01 0.10664E 02 
21 0.5736 03 0.35091 O.IOOOOE 01 0.98897E 01 
22 0.5476 03 0.36762 0.100006 01 0.943296 01 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32-
33 
34 

0.534F 
C.523E 
0.5066 
0.5036 
0.4956 
0.494F 
0.504F 
0.493F 
0.4P7F 
0.4806 
0.4806 
0.471E 

03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 

0.38433 
0.40104 
0.41775 
0.43446 
0.4511 7 
0.46788 
0.48459 
0.50130 
0.51801 
0.53472 
0.55143 
0.56814 

0.100006 
0.lOOOOF 
0.lOOOOE 
0. lOOOOF 
0.\00006 
O.IOOOOE 
0.100006 
0.99112F 
0.98332E 
0.97402E 
0.963356 
0.951436 

01 
01 
01 
01 
01 
01 
01 
00 
00 
00 
00 
00 

0.92151E 
0.902626 
0.872466 
0.867646 
0.85407F 
0.85172E 
0.86844F 
0.85763F 
0.85375F 
0.850736 
0.859856 
0.853856 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

35 0.465E 03 0.58485 
36 0.4626 03 0.60156 0.924336 00 0.86177F 01 
3 7 0.460F 03 0.61827 0.90937E 00 0.87166F 01 
"Ti 07457F 03 0.63498 0.89361F 00 0.8B256F 01 
39 0.449E 03 0.65169 0.87715F 00 0.88309F 01 
40 0.447F 03 0.66840 0.86008F 00 0.89545E 01 

iPi 0.452E 03 0.68511 " 0.84?5"bF 00 0.92626E 01 
42 0.447E 03 0.701R2 0.32448E 00 0.93498F 01 
43 0.447F OJ 0.71353 0.80610E 00 0.95640F 01 
" ^ 07444E 0 3 0.73524 0.787456 00 0.97215E 01 
45 0.449E 03 0.75195 0.768596 00 O.I0069F 02 
46 0.452F03 0.76366 0.749596 00 0.10395F 02 
-47 0.4556 03 (f.78537 0. 73052F 00 0.107476 02 
48 0.4436 03 0.80208 0.711436 00 0.107466 02 

file:///00006
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49 
50 
51 
52 
53 
54 
55 

0.424E 
0.423E 
0.4I4E 
C.415E 
0.4116 
0.4166 
0.4-176 

03 
03 
03 
03 
03 
03 
03 

0.81879 
0.83550 
0.85221 
0.86892 
0.88563 
0.90234 
0.91905 

0.692386 
0.67342F 
0.654606 
0.635966 
0.617546 
0.599386 
0.581526 

00 
00 
00 
00 
00 
00 
00 

0.105616 
0.10837E 
0.109216 
0.11248E 
0.114896 
0.119646 
0.123826 

02 
02 
02 
02 
02 
02 
02 

56 
57 
58 
59 
60 
61 

87 
88 
89" 
90 
91 

~<J2~ 
93 
94 

~95"" 
96 
97 

99 
100 
nrr" 
102 

0.414F 03 
0.411E 03 
0.415E 03 
0.422E 03 
0.426E 03 
0.421E 03 

0 .4256 03 
0 .4216 03 
0 . 4 2 2 6 03 
0 .406E 03 
0 . 4 0 5 E 03 
0 . 4 0 6 E 03 
0 . 3 9 1 F 03 
0 . 3 9 3 6 03 

"Cr.392E 03 
0 .390E 03 
0 . 3 8 1 6 03 
0 . 3 776 03 
0 , 3 7 0 6 03 
0 .364E 03 

0.3536 03" 
0.3476 03 

0.93576 
0.95247 

0.98589 
1.0C260 
1.01931 

0.56399E 00 
0.54681E 00 
_Oj;53(IOJ3E_00_ 
0.51360E 00 
0.497616 00 
0.482066 00 

1.45377 
1.47048 
1.48 719 
1.50390 
1.52061 
1.53 7T2" 
1.55403 
1.57074 

0.23225E 00 
0.227236 00 
0.22238E 00 
0.217696 00 
0.21313E 00 

1.58 745 
1.60416 
1.62087 
1.63758 
1 .65429 
1.67100 

0 .20868E 00 
0 . 2 0 4 3 2 E 00 
0 . 2 0 0 0 4 6 00 

" 0 . 1 9 b 8 l F 00 
0 . I 9 1 6 2 F 00 
0 . 1 8 7 4 3 6 00 
0 . 183256 00 
0 . 1 7 9 0 6 F 00 
0 . 1 7 4 8 5 6 00 

1 . 6 8 7 7 r 
1 .70442 

0.17059E 00 
0.16627F 00 

0.12668F 02 
0,12977E 02 
Q^L14-5.56_02.. 
0,141606 02 
0,147806 02 
0.15060E 02 

62 
63 
64 
65 
66 
67 
68 
69 
70 

n 
72 
73 
ft 

75 
76 

ft 
78 
79 

bU 
81 
82 

H3 
84 
85 

86 

0.4166 
0.4306 
0.427E 
0.4236 
0.432F 
0.4346 
0.4386 
0.4386 
0.4396 
0.44^6 
0.443E 
0.4456 

0.446fc 
0.4436 
0.4366 

0.45 It 
0.4506 
0.441E 

0.442t 
0.442E 
0.4436 

0.44 3fc 
0.4366 
0.435F 

U.426t 

03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 

03 
03 
03 

03 
03 
03 

03 
03 
03 

03 
03 
03 

0 3 

1.0360? 
1.05273 
1.06944 

1.08615 
1,10286 
1.11957 

1.13628 
1.15299 
1.16970 
1.13641 
1.20312 
1.21983 

1.23 654 
1.25325 
1.26996 

1.2866 f 
1.30338 
1.32009 

1.33680 
1.35351 
1.37022 
1.38693 
1.40364 
1.42035 
1.43 706 

0.466966 
0.45231E 
0.43814E 

0.424436 
0.4I121E 
0.39846F 

0.336206 
0.37441F 
0.363106 
0.352256 
0.341866 
0.33193E 
0.32243F 
0.31337F 
0.304726 

0.296466 
0.288606 
0.28110E 
0.27396E 
0,26716E 
0.260666 
0,2544 76 
0.24R55F 
0.24289E 
0.237466 

00 
00 
00 

00 
00 
00 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

0.15350F 
0.16395E 
0,16802F 

0,17184E 
0,181076 
0,187766 
0,195436 
0,201776 
0,208776 
0,21868F 
0,223506 
0,23105F 
0.238686 
0.24357F 
0.246876 
0.262596 
0.26889E 
0.270806 
0,2^8166 
0.285566 
0.293016 
0.30023F 
0.30277F 
0.308626 
0.30938F 

02 
02 
02 

02 
02 
02 
02 
02 
02 
02 
02 
02 

02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

0,315376 02 
0.319896 02 
0.32762F 02 
0.32180E 02 
0.32773F 02 
"D.335226 02 
0.33042F 02 
0.339236 02 
0.345666 02 
0.351406 02 
0.35084F 02 
0.354526 02 
0,35684E 02 
0.35945E 02 
0.356786 02 
0.35972F 02 
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1 0 3 

104 
1 0 5 
1 0 6 
1 0 7 
lOP 
109 

no 1 1 1 
1 1 2 

113 
1 1 4 
1 1 5 

116 
117 
1 1 3 
1 1 9 
120 
1 2 1 

0 . 3 4 8 6 
0 .343E 
0 . 3 3 1 E 
0 .337E 
0 . 3 3 2 6 
0 .332E 
0 .333E 
0 .330F 
0 . 3 2 7 6 
0 . 3 2 0 6 
0 . 3 4 4 6 
0 .32SF 
0 . 3 3 9 6 
0 . 3 3 3 6 
0 . 3 4 3 6 
0 . 3 5 1 6 
0 . 3 5 8 6 
0 .375F 
0 . 3 6 5 6 

0 3 
03 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 

1 .72113 
1.73 784 
1 .75455 
1 .77126 
1 . 7 8 / 9 7 
1.8046R 
1 .8213° 
1 .83810 
1 .35481 
1 .87152 
1 .88823 
1 .90494 
1 .92165 
1.93ft36 
1 .95507 
l.<57178 
1.98 849 
2 . 0 0 5 2 0 
2 . 0 2 1 9 1 

0 .161R9F 
0 . 1 5 7 4 4 6 
0 . 152916 
0 . 1 4 8 2 8 6 
0 . 1 4 3 5 7 6 
0 . 133756 
0 . 1 3 3 8 5 6 
0 . 1 2 8 3 5 6 
0 . 1 2 3 7 6 6 
0 . 1 1 8 5 3 6 
0 . 11333F 
0 . 108026 
0 . 1 0 2 6 5 6 
0 . 9 7 2 4 2 6 -
0 . 9 1 3 0 7 6 -
0 . 8 6 3 8 9 6 -
0 . 8 0 9 3 2 6 -
0 . 7 5 6 5 1 F -
0 . 7 0 3 3 7 F -

0 0 
0 0 
0 0 
0 0 

00 
0 0 
0 0 
0 0 
00 
00 
0 0 
0 0 
0 0 

-01 
-01 
-01 
-01 
-01 
•01 

0 . 3 7 0 7 2 F 
0 . 3 7 5 3 2 6 
0 .37359F 
0 ,39159F 
0 , 3 9 8 5 2 F 
0 , 4 1 2 9 1 6 
0 , 4 2 9 2 3 F 
0 . 4 4 1 1 5 6 
0 , 4 5 5 3 0 6 
0 .46565E 
0 . 5 2 4 2 0 F 
0 ,52420E 
0 , 5 6 9 1 3 6 
0 , 5 9 9 9 6 6 
0 .65332F 
0 . 7 0 1 1 7 6 
0 . 7 6 2 5 5 6 
0 . 3 5 5 6 2 6 
0 .395306 

02 
0 2 
0 2 
02 

02 
02 
02 
02 
02 
02 
02 
02 
02 

02 
02 
02 
02 
02 
0 2 

122 
123 
124 

0 . 3 9 5 F 03 
0 . 4 0 0 6 03 
0 . 4 2 6 6 03 

2 .C3R62 
2 . 0 5 5 3 3 
2 . 0 7 2 0 4 

0 . 6 5 2 4 6 6 - 0 1 
0 . 6 0 2 5 4 F - 0 1 
0 . 5 5 4 4 9 6 - 0 1 

0.I0434F 03 
0.11439'^ 03 
0.132466 03 

10. I T E R A T Subrou t i ne Input (KIND = 4, NERR = 3) 

I t e r a t i v e Solut ion of D e t e c t i o n S y s t e m 

I PHOTON ENERGY W VECTOR 6RR0R XI VECTOR 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

(MC SO UNITS) 
0.47161 
0.51541 

1.5966F 01 
1.4862E 01 

1.18436-01 
1.14266-01 

l.OOOOE 00 
1,00006 00 

0,55803 
0,59968 
0,64053 

1,39796 01 
1.35536 01 
1.3148E 01 

•1.10826-01 
1.09126-01 
1.07476-01 

1,00006 00 
1,00006 00 
1.00006 00 

0.68068 
C.72025 
0.75931 
0,79792 
0,83613 
0,87398 
0,91152 
0,94873 
0,98578 
1.02254 
1.05910 
1,09545 
1,13163 
1,16764 
1.20350 
1.23921 
1.27480 
1.31026 
1.34561 

1.29396 01 
1.2480E 01 
1.2086E 01 
l,ia30E 01 
1,1456E 01 
1,13436 01 
1,12166 01 
1.10996 01 
1,06646 01 
9,88976 00 
9,43296 00 
9,2151F 00 
9,02626 00 
8.72466 00 
8,67646 00 
8.5407E 00 
8,5172E 00 
8.6844E 00 
8 . 5 7 6 3 6 00 

1 . 0 6 6 2 6 - 0 1 
1 . 0 4 7 1 6 - 0 1 
1 . 0 3 0 4 6 - 0 1 
1 . 0 1 9 5 6 - 0 1 
1 . 0 0 3 2 6 - 0 1 
9 . 9 8 4 7 6 - 0 2 
9.9264F-02 
9,8746F-02 
9 ,6790F-02 
9 , 3 2 1 0 F - 0 2 
9 , 1 0 3 2 6 - 0 2 
3 , 9 9 7 5 6 - 0 2 
8 , 9 0 4 8 6 - 0 2 
8 . 7 5 4 7 6 - 0 2 
8 , 7 3 0 5 6 - 0 2 
8 , 6 6 2 0 6 - 0 2 
3 , 6 5 0 1 6 - 0 2 
8 . 7 3 4 5 6 - 0 2 
8.7577E-0? 

l.OOOOF 00 
l.OOOOE 00 
l.OOOOF 00 
l.OOOOE 00 
l.OOOOE 00 
1.00006 00 
1.00006 00 
l.OOOOE 00 
1,OOOOE 00 
1,00006 00 
1,00006 00 
1.00006 00 
1.00006 00 
1.00006 00 
1,00006 00 
1.00006 00 
l.OOOOE 00 
l.OOOOE 00 
l.OOOOE 00 
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31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 

70 
71 
1 / 
73 
74 

76 
77 

79 
80 
81 
82 

B"4 

1.38085 
1.41599 
1.45103 
1.48599 
1.52086 
1.55566 
1.59038 
1,62504 
1.65962 
1,69414 
1.72861 
1.76302 
1.79737 
1.83167 
1,86593 
1,90014 
1,93430 
1,96842 
2,00250 
2,03655 
2,07055 
2,10452 
2,13846 
2,17236 
2,20624 
2,24008 
2,27389 
2.30768 
2,34144 
2,37517 
2.40888 
2,44257 
2,47623 
2,50987 
2,54349 
2,57709 
2.61067 
2.64423 
2.bl I 11 
2.71130 
2.74480 
2 . 1 IHZ'i 

2.81177 
2.84522 

2.8 fObb 
2.91209 
2.94550 
2.9 rK90 
3.01229 
3.04566 

3.11236 
3.14570 

8,5375E 00 
8.5073E 00 
8.5985E 00 
8.5385E 00 
8.5464E 00 
8.6177E 00 
8.7166E 00 
8,8256E 00 
8,8309E 00 
8.9545E 00 
9,2626E 00 
9.3498E 00 
9.5640E 00 
9.7215E 00 
l,0069E 01 
1.03956 01 
1,07476 01 
1,07466 01 
1,05616 01 
1.08376 01 
1.09216 01 
1.12486 01 
1.14896 01 
1.1964E 01 
1.2382E 01 
1.2668E 01 
1.2977E 01 
1.3495E 01 
1.4160E 01 
1.47806 01 
1.50606 01 
1.53506 01 
1.6395F 01 
1.68026 01 
1.7184F 01 
1.8107F 01 
1.87766 01 
1.95436 01 

2.01rfb 01 
2,08776 01 
2.1863E 01 
2.2350b 01 
2.31056 01 
2.38686 01 
2.435^6 01 
2.4687E 01 
2.6259E 01 
2.68896 01 
2.7080E 01 
2.7816E 01 

2.85b6t 01 
2.9301E 01 
3.0023E 01 

3.02 nt 01 

8.8073E-02 
8.8756E-Q2 
9.0219E-02 
9,1030E-02 
9.23386-02 
9,41326-02 
9.6228E-02 
9.85356-02 
1.00426-01 
1.03126-01 
1.07076-01 
1.09926-01 
1.13716-01 
1. 17366-01 
1.22376-01 
1.27496-01 
1.33016-01 
1.3657E-01 
1.3912E-01 
1.44896-01 
1.49636-01 
1.56316-01 
1.62686-01 
1.71046-01 
1.79356-01 
1,87056-01 
1.95276-01 
2,05446-01 
2,1716F-01 
2,2899E-01 
2,3a61E-01 
2,4869F-01 
2.6533F-01 
2.7730F-01 
2.8949F-01 
3,0671E-01 
3.2232F-01 
3.3928E-01 
4,55596-01 
3,72986-01 
3,93486-01 
4.0988E-01 
4,29236-01 
4,49106-01 
4,66806-01 
4,83296-01 
5,1232F-01 
5,3255F-01 
5.4869F-01 
5.7059E-01 
5,9286F-01 
6.15506-01 
6.38206-01 
6.56176-01 

l.OOOOE 00 
l.OOOOE 00 
l.OOOOE 00 
l.OOOOE 00 
1,00006 00 
l,0OOOE 00 
1,00006 00 
l.OOOOE 00 
l.OOOOE 00 
l.OOOOE 00 
l.OOOOE 00 
1.00006 00 
l.OOOOE 00 
1,00006 00 
l.OOOOE 00 
l.OOOOF 00 
l.OOOOF 00 
l.OOOOE 00 
l.OOOOE 00 
l.OOOOE 00 
l.OOOOE 00 
1.00006 00 
1.00006 00 
l.OOOOE 00 
1.00006 00 
l.OOOOF 00 
l.OOOOF 00 
l.OOOOE 00 
l.OOOOF 00 
l.OOOOE 00 
l.OOOOE 00 
l.OOOOF 00 
l.OOOOF 00 
l.OOOOE 00 
l.OOOOE 00 
l.OOOOF 00 
l.OOOOE 00 
1.00006 00 
l.OOOOF 00 
1.00006 00 
1.00006 00 
1.00006 00 
l.OOOOE 00 
l.OOOOE 00 
l.OOOOF 00 
l.OOOOE 00 
l.OOOOE 00 
1.00006 00" 
l.OOOOE 00 
l.OOOOF 00 
l.OOOOF 00 
1.00006 00 
1.00006 00 
l.OOOOE 00 
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85 
86 

sr 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 

no 
i n 
1 1 2 
1 1 3 
1 1 4 
1 1 5 
1 1 6 
1 1 7 
1 1 8 
1 1 9 
1 2 0 
1 2 1 
1 2 2 
1 2 3 
1 2 4 

I 

7 
8 
9 

1 0 
1 1 
12 

3 . 2 1 2 3 3 
3 . 2 4 5 6 4 

3 . 2 7 8 9 3 
3 . 3 1 2 2 1 
3 . 3 4 5 4 8 
3 . 3 7 8 7 3 
3 . 4 1 1 9 8 
3 . 4 4 5 2 2 
3 . 4 7 8 4 6 
3 . 5 1 1 6 8 
3 . 5 4 4 3 9 
3 . 5 7 8 1 0 
3 . 6 1 1 3 0 
3 . 6 4 4 4 8 
3 . 6 7 7 6 6 
3 . 7 1 0 8 4 
3 . 7 4 4 0 1 
3 . 7 7 7 1 6 
3 . 8 1 0 3 2 
3 . 8 4 3 4 6 
3 . 8 7 6 6 0 
3 . 9 0 9 7 3 
3 . 9 4 2 8 5 
3 . 9 7 5 9 7 
4 . 0 0 9 0 3 
4 . 0 4 2 1 9 
4 , 0 7 5 2 9 
4 , 1 0 8 3 8 
4 . 1 4 1 4 7 
4 . 1 7 4 5 6 
4 , 2 0 7 6 3 
4 , 2 4 0 7 1 
4 , 2 7 3 7 8 
4 , 3 0 6 8 4 
4 , 3 3 9 9 0 
4 . 3 7 2 9 5 
4 . 4 0 6 0 0 
4 . 4 3 9 0 4 
4 . 4 7 2 0 8 
4 , 5 0 5 1 1 

A r r e s t i n g C r i t e r i c 

3 . 0 8 6 2 F 
3 . C 9 3 8 6 

3 . 1 5 3 / f c 
3 . 1 9 8 9 6 
3 . 2 7 6 2 6 
3 . 2 1 8 0 6 
3 . 2 7 7 3 6 
3 . 3 5 2 2 6 
3 . 3 0 4 2 E 
3 . 3 9 2 3 6 
3 . 4 5 6 6 6 
3 . 5 1 4 0 6 
3 . 5 0 8 4 6 
3 . 5 4 5 2 6 
3 , 5 6 8 4 6 
3 . 5 9 4 5 6 
3 . 5 6 7 8 6 
3 . 5 9 7 2 E 
3 . 7 0 7 2 6 
3 . 7 5 3 2 6 
3 . 7 3 5 9 6 
3 . 9 1 5 9 E 
3 . 9 8 5 2 E 
4 . 1 2 9 1 E 
4 . 2 9 2 3 6 
4 . 4 1 1 5 E 
4 , 5 5 3 0 6 
4 , 6 5 6 5 6 
5 , 2 4 2 0 6 
5 , 2 4 2 0 F 
5 , 6 9 1 3 6 
5 . 9 9 9 6 6 
6 . 5 3 3 2 6 
7 , 0 1 1 7 6 
7 , 6 2 5 5 F 
8 . 5 5 6 2 E 
8 . 9 5 3 0 E 
1 . 0 4 3 4 E 
1 . 1 4 3 9 6 
1 . 3 2 4 6 F 

)n S a t i s f i e 

0 1 
0 1 

U l 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 2 
0 2 
0 2 

d o n 

B O U N D = 7 . 9 0 I 5 E 02 N O R M 

X WPRIME 

1 . 3 2 1 2 6 0 2 
1 . 2 1 2 9 6 0 2 
1 . 0 6 4 3 6 0 2 
1 . 1 7 8 2 6 02 
1 . 2 3 2 2 6 0 2 
1 . 4 0 6 9 E 0? 

1 . 5 3 9 9 E 
1 , 4 7 6 1 6 
1 . 4 4 0 4 F 
1 , 4 1 6 3 6 
1 , 3 9 8 6 6 
1 . 3 8 7 4 6 

0 1 
0 1 
0 1 
0 1 
0 1 
0 1 

6 , 7 7 9 3 F 
6 , 9 4 2 6 6 

f.16696 
7 . 3 7 7 5 6 
7 . 6 2 8 8 6 -
7 . 7 2 3 8 E 
7 , 9 6 1 3 E 
8 . 2 2 3 4 E 
8 , 3 3 8 5 F 
8 . 6 2 9 7 E 
3 , 8 9 9 4 6 
9 . 1 6 9 4 F 
" , 3 6 6 7 6 -
9 , 6 3 0 3 6 -
9 . 3 8 7 9 F -
l , 0 1 6 3 F 
1 , 0 3 7 3 6 
1 , 0 6 9 1 6 
1 , 1 1 4 7 E 
1 . 1 5 3 4 6 
1 , 1 8 4 8 6 
1 . 2 5 0 9 6 
1 . 3 0 3 3 F 
1 . 3 7 2 7 F 
1 . 4 5 0 3 6 
1 . 5 2 7 8 6 
1 - 6 1 6 0 6 
1 , 7 0 5 6 E 
1 . 3 9 3 6 E 
1 , 9 8 6 7 F 
2 , 1 7 3 2 E 
2 , 3 6 0 9 6 

* 2 . 6 0 9 5 F 
2 , 3 7 2 ° 6 
3 , 1 9 6 1 6 
3 , 6 2 4 1 6 
3 , 9 8 4 4 6 
4 , 6 4 0 2 6 

- 0 1 
- 0 1 

- 0 1 
- 0 1 
- 0 1 
- 0 1 
- 0 1 
- 0 1 
- 0 1 
- 0 1 
- 0 1 
- 0 1 
- 0 1 
- 0 1 
- 0 1 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

5 , 2 6 1 1 6 0 0 
6 , 1 5 2 1 6 0 0 

I t e r a t i o n N u m b e r 11 

= 7 . 7 8 1 1 E 02 

R 

5 , 6 6 3 3 6 -
1 . 0 0 4 4 F -

- 4 . 2 5 2 1 6 -
- 6 . 0 9 3 9 6 -
- 8 , 3 7 7 3 6 -
- 9 . 3 4 4 2 E -

-01 
-01 
•01 
•01 
•01 
-01 

l , 0 0 O O E 0 0 
1,OOOOF 0 0 
1 , 0 0 0 0 6 0 0 
l , O 0 O 0 E 0 0 
1 , 0 0 0 0 E 0 0 
1 , 0 0 0 0 6 0 0 
l .OOOOE 0 0 
l .OOOOF 0 0 
l .OOOOE 0 0 
l .OOOOE 0 0 
1 . 0 0 0 0 6 0 0 
l .OOOOF 0 0 
l .OOOOE 0 0 
l . O O O O F 0 0 
l .OOOOF 0 0 
1 , 0 0 0 0 6 0 0 
1 . 0 0 0 0 6 0 0 
1 . 0 0 0 0 6 0 0 
l .OOOOE 0 0 
l .OOOOE 0 0 
l .OOOOE 0 0 
1 . 0 0 0 0 6 0 0 
1 . 0 0 0 0 6 0 0 
l .OOOOE 0 0 
1 . 0 0 0 0 6 0 0 
l .OOOOE 0 0 
l .OOOOF 0 0 
1 . 0 0 0 0 6 0 0 
1 . 0 0 0 0 6 0 0 
1 , 0 0 0 0 6 0 0 
1 , 0 0 0 0 6 0 0 
1 , 0 0 0 0 6 0 0 
1 , 0 0 0 0 6 0 0 
1 , 0 0 0 0 6 0 0 
1 , 0 0 0 0 6 0 0 
1 , 0 0 0 0 6 0 0 
1 , 0 0 0 0 6 0 0 
1 , 0 0 0 0 6 0 0 
1 , 0 0 0 0 6 0 0 
1 , 0 0 0 0 6 0 0 

NORM 

3 , 2 1 2 9 6 - 0 1 
3 , 3 1 3 8 E - 0 1 
5 , 1 2 1 R F - 0 1 
3 , 8 3 5 3 F - 0 l 
1 , 5 8 5 3 6 0 0 
2 , 4 5 3 5 6 0 0 
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13 1 ,33106 02 1 .3701E 01 - 1 . 2 2 1 8 E 00 3 , 9 5 1 1 6 00 

14 
15 
16 
17 
18 
19 
20 
21 
2? 
23 
24 
25 

53 
54 
55 
56 
57 
58 
59 
60 
61 
62~ 
63 
64 
65" 
66 
67 
67r 

1 ,2680F 02 
1.3035E 02 
1.1681E 02 
1.2958E 02 
1 .3941F 02 
1 .51486 02 
1.23266 02 
6.9677E 01 
5.04386 01 
4,56606 01 
4,17996 01 
3,33626 01 

1,35656 01 
1,34586 01 
1.33866 01 

-1,47906 00 
-1.62726 00 
-1,93006 00 

1,33136 01 
1.32446 01 
1.31726 01 

-1.96516 00 
-2.0284F 00 
-2.0725F 00 

3,55146 02 
1,17056 03 
1.49966 03 
1.70166 03 
1.9288E 03 
2.5010C 03 
3.5219F 03 
4,7034F 03 
4,9553E 03 
5,12966 03 
P,2626E 03 
9,00346 03 
"4,46246 03" 
1,3070F 04 
1.5564F 04 

"T:.VW66 04" 

1.3088E 01 
1.30166 01 
1.2972E 01 
1,2934F 01 
1,2911F 01 
1.28856 01 

-2,42456 00 
-3.12656 00 
-3,53956 00 
-3,71906 00 
-3,8848E 00 
-4,1601F 00 

1,4391E 01 
1.46046 01 
l.4a32E 01 

- 2 . 9 0 2 9 F 00 
- 2 . 6 3 9 9 E 00 
- 2 . 4 5 0 0 6 00 

1 .5079E 01 
1 , 5 3 5 6 6 01 
l._5669F 01 
1 ,60096 01 
1 , 6 3 6 0 6 01 
1 ,67186 01 
U T i l f c 01 
1,T613E 0 1 
1,8063E 01 
1 , 8 5 6 / 6 01 
1 , 9 1 5 8 6 01 
1 .9736E 01 

-2.41066 00 
-2.3787E 00 
-2.17406 00 
-1.84856 00 
-1.57976 no 
-1.65316 00 
-1.78096 00 
-1.2227F 00 
-1.26126 00 
-1.3330F 00 
-1.05146 00 
-9.59506-01 

6 . 1 3 3 5 E 00 
3 , 7 8 6 2 6 00 
1 , 2 5 1 1 6 01 
1,6373E 01 
2,04876 01 
2,4782E 01 
3,0660E 01 
4,0435E 01 
5,2964E 01 
6,6794E 01 
8, 18366 01 
9,91936 01 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

3,49556 
3.2798E 
3,47596 
4.55066 
4.35426 
4.45386 
4.58696 
5,40476 
5,31826 
5.61596 
6.34466 
7,34616 
8,55086 
8,79766 
1,C2 446 
1.44356 
1,59016 
1,98446 
2.3126E 
3.22556 
4.3433E 
5.93336 
5,82166 
4,75716 
5,85776 
5,<3855E 
7,49006 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

1,28626 
1.28466 
1.28336 
1.23306 
1.28136 
1.2818E 
1.2820E 
1.28256 
1.28346 
1.23506 
1.28716 
1.2897E 
1.29276 
1.29646 
1.3007E 
1.3060F 
1.31136 
1.31856 
1.32596 
1.33436 
1.34376 
1.35326 
1.3631E 
1.37436 
1.3380E 
1.4030F 
1.42026 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

-4.18556 
-4,30526 
-4,31566 
-4,14536 
-4,24146 
-4,28036 
-4,31256 
-4,22676 
-4,29586 
-4,30396 
-4.25286 
-4,1801F 
-4.lOlBF 
-4,1328E 
-4,0526E 
-3,79746 
-3,76866 
-3,62076 
-3,53766 
-3.27446 
-3.04126 
-2.78436 
-2.88486 
-3.13206 
-3.04326 
-3. 10906 
-2.95396 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

no 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

1,16716 
1.3525E 
l,5387E 
1,71056 
1,80046 
2.07366 
2.25966 
2.43836 
2.62286 
2.30806 
2.9889F 
3.16366 
3.33196 
3.50276 
3.66696 
3.31116 
3,95316 
4.08426 
4,20946 
4.3166E 
4.40916 
4.4866E 
4.5698E 
4.67116 
4.7637E 
4,8603E 
4,9476E 

02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

5.0319E 02 
5.10166 02 
5.16166 02 
5,21976 02 
5.27636 02 
5.32356 02 
5.35776 02 
5.33276 02 
5.41016 02 
5.44196 02 
5.45686 02 
5.47276 02 

2.03436 01 -3,00206-01 

5,49136 07" 
5,50296 02 
5,5121E 02 
"5.5l8bE 02" 
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69 
70 
71 
72 
73 

^4 
75 
76 
{1 

73 
79 
8 0 
81 
82 
83 
84 
85 

86 
87 
88 
39 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
103 
109 

no 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 

2.1896F 
2,53956 
3.3227F 
3.4994F 
4.0693F 
4.7339t 
4,9^75E 
4,7350F 

f,U58 /t 
7.85356 
7.4939F 
8.3 fHUt 
9.4103F 
1.0691E 

i.dzr r\-
1.2455E 
1.38666 

1.3403 6 
1.47946 
1,53816 
l,fi985F 
I ,59996 
1,75206 
2,04266 
1 ,73396 
2.0074E 
2.2436F 
2,5399E 
2,49096 
2,66616 
2,77076 
2,88406 
2.57426 
2.48116 
2.84816 
2.80946 
2,25736 
2,7259E 
2,5232E 
2,6338F 
2.7fi01F 
2.5654F 
2,3275E 
1.8103F 
3.3440F 
2.C359E 
2.5474F 
2.3046F 
2.''C40F 
2.70396 
2.97636 
4.4120F 
3.53506 
8,14536 
1,59016 
1,60156 

04 
04 
04 
04 
04 

04 
04 
04 

04 
04 
04 

04 
04 
05 

Ub 
05 
05 

05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
C5 
05 
05 
05 
05 

05 
05 
05 
05 
05 
06 
07 

2.09536 
2.16066 
7.22926 
2.2878E 
2.35496 

2.4206fc 
2.48226 
2.5535E 
2.6499t 
2.7059F 
2.755gE 
2,83056 
2,9035F 
2,9720E 

3,03006 
3,06876 
3,11796 
3,1520b 
3,21046 
3,25836 
3.30116 
3.29586 
3.35626 
3.40706 
3.41986 
3.50086 
3,55756 
3,59206 
3.59176 
3,60816 
3,60676 
3,59536 
3.5693F 
3.59156 
3,63766 
3,64246 
3,65626 
3,75466 
3,80896 
3.90356 
4.00266 
4.10256 
4.24876 
4.45346 
4,76486 
4,95026 
5,32646 
5,72796 
6,24776 
6,84196 
7.53196 
8.48446 
9.4784F 
1.0868E 
1.2210F 
1.3246E 

01 
01 
01 
01 
01 

01 
01 
01 

01 
01 
01 
0 I 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
02 
02 
02 

-7.7615E-01 
-7.2916F-01 
-4.2419F-01 
-5,28036-01 
-4,43636-01 
-3.3/ /2b-01 
-4,6439F-01 
-8,48306-01 
-2.40306-01 
-1.70396-01 
-4.78946-01 
-4,88596-01 
-4,79396-01 
-4,19226-01 
-2. //076-01 
-4. 10026-01 
-3. 16796-01 
-5.82576-01 
-5.6665F-01 
-5.93366-01 
-2.4979E-01 
-7.77366-01 
-7.39226-01 
-5.47596-01 
-1.15566 00 
-1.03526 00 
-1.00836 00 
-7.79726-01 
-3.32796-01 
-6.28516-01 
-3.82956-01 
-7.35836-03 
.-1.48166-02 
5.70536-02 
6.96096-01 
I.10806 no 
7.96636-ni 
1.61336 00 
1.76236 00 
2.25666 00 
2.39706 00 

3.08936 00 
3.04306 00 
2.03036 00 
4.77236 00 
2.91776 00 
3.6497E 00 
2.7172F 00 
2.3558F 00 
1.69306 00 
4.35526-01 
7.17536-01 

-5.25346 00 
-4.34696 00 
-7.71026 00 
1.52596-05 

5.52456 02 
5.52986 02 
r.5"?l6^"02 
5.53446 02 
5.53646 02 
5.53756 02 
5.5397F 02 
5.54696 02 
5.54/56 02 
5.54776 02 
5.5500E 02 
5.5524E 02 
5.5547E 02 
5.5565F 02 
5.5572E 02 
5.55a9E 02 
5.5599F 02 
5.5633F 02 
5.5665E 02 
5.5701E 02 
5.57076 02 
5.5767E 02 
5.58306 02 
5.58606 02 
5.5993F 02 
5.61116 02 
5.6213F 02 
5.6273F 02 
5.6343E 02 
5.6382E 02 
5.6397E 0? 
5.6397E 02 
5.6397E 02 
5.6397F 02 
5.64466 02 
5.6568<= 02 
5.66326 02 
5.6392F 02 
5.72036 02 
=^.77126 02 
5.85516 02 
5.95066 02 
6.04326 02 
6.03446 02 
6.31216 02 
6.39736 02 
6.53056 02 
6.60436 02 
6.68596 02 
6.71476 02 
6.71666 02 
6.72176 02 
6.9977F 02 
7.18676 02 
7.73116 02 
7.78116 02 
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I I . ITERAT Subroutine Input (KIND = 3, NERR = 3) 

Iterative Solution of Detection System 

I 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
3 0 
31 
32 

3 ^ 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 

PHOTON EN6RGY 
(MC S'J UNIISJ 

0,47161 
0,51541 
0,5 5 803 
0,59968 
0,64053 
0,68068 
0,72025 
0,75931 
0. ̂9 792 
0,83613 
0.87393 
0.91152 
0.94878 
0.98573 
1,02254 
1,05910 
1,09545 
1,13163 
1.16764 
1,20350 

1,23921 
1,27480 
1,31026 
1,345 61 
1,33 08 5 
1,41599 
1.45103 
1.43599 
1.52086 
1,55566 
1.59038 
1.62504 
l,65o62 
1,69414 
1.72861 
1. r6302 
1.79737 
1.83167 
1,86593 
1,°0014 
1,93430 
1,96842 
2,00250 
2.03655 
2.0/055 
2.10452 
2.13346 

W V6CT0R 

8.97246 
8.33276 
7,8209b 
7,5746E 
7,3399E 
7,2194b 
6,9531E 
6,7253E 
6,5772E 
6.36046 
6.2981E 
6.2218b 
6.1544F 
5.9021E 
5.4534b 
5.18386 
5.06266 
4.9533b 
4.77856 
4.7508E 
4.6/22E 
4.6586F 
4.75566 
4.64896 
4.53806 
4.52496 
4.52326 
4.43076 
4.37036 
4.33896 
4.31626 
4,29296 
4,2113F 
4,18536 
4,2443E 
4.18906 
4.1393F 
4.1575E 
4,20586 
4.2364E 
4.27026 
4.1502F 
3,9569E 
3,94806 
3,86136 
3,86346 
3,82886 

02 
02 

02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
0 2 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

ERROR . 

5,23aOE 
5,0536E 

4.9U12t 
4.82606 
4.75336 

4. /155b 
4.63096 
4.55736 
4.50886 
4.43696 
4.4160F 

4.3902 6 
4. 36736 
4.28086 
4.12256 
4.02616 
3.97946 
3.93 846 
3.37206 
3.86136 
3.83106 
3.8257F 
3.8631F 
3.8390F 
3.3303F 
3.32356 
3.8440F 
3,33056 
3.83236 
3,84826 
3,87036 
3,89446 
3,39566 
3,9227F 
3.98966 
4.00 846 
4.05406 
4.03736 
4.1597F 
4,22666 
4,29756 
4,29726 
4,26016 
4,31536 
4.33216 
4.3965P 
4.44326 

00 
00 

0 0 
00 
00 

00 
00 
00 

00 
00 
00 

ou 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
CO 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

XI VECTOR 

l.OOOOE 
l.OOOOE 

l.OUOOb 
1.00006 
l.OOOOE 

I.OOOOE 
l.OOOOE 
l.OOOOE 

l.OOOOE 
1.00006 
1.00006 

l.OOOOE 
1.00006 
l.OOOOE 
1,OOOOE 
I,OOOOE 
I,OOOOE 
1.OOOOE 
l.OOOOF 
l.OOOOE 
1,00006 
1,00006 
1.00006 
1,00006 
1.00006 
1.00006 
l.OOOOE 
1.00006 
1.00006 
l.OOOOE 
l.OOOOF 
1.00006 
1.00006 
1,00006 
1,00006 
1,00006 
1,00006 
1,OOOOE 
I,OOOOE 
1.00006 
1,00006 
1,00006 
1.00006 
1,00006 
l.OOOOE 
l.OOOOE 
l.OOOOE 

00 
00 

00 
00 
00 

00 
00 
00 

00 
00 
00 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 



?4 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
63 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
"1 
d2 
83 
84 
85 
86 
87 
33 
39 
90 
91 
92 
93 
94 
95 
9h 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
103 
109 

2.17236 
2.20624 
2.24008 
2.27389 
2.30768 
2.34144 
2.37517 
2.40888 
2.44257 
2.47623 
2.50987 
2.54349 
2.57709 
2.61067 
2.64423 
2.67777 
2.71130 
2.74480 
2.77829 
2.31177 
2.84522 
2.87866 
2.91209 
2.94550 
2.97890 
3.01229 
3.04566 
3.07902 
3.11236 
3.14570 
3.17902 
3.21233 
3.24564 
3.27893 
3.3I22I 
3.34543 
3.37873 
3.41193 
3.44522 
3.47846 
3.51168 
3.544 89 
3.57810 
3.61130 
3.64448 
3.67766 
3.71084 
3.74401 
3.77716 
3.31032 
3.84346 
3.87660 
3.90973 
3.94285 
3.97 59 7 
4.00908 

3.8725F 
3.8390E 
3.85606 
3.8271E 
3.85886 
3.92796 
3.97456 
3.91866 
3.86446 
4.00716 
3.97466 
3.93416 
4.0211E 
4.0406E 
4.0775E 
4,0802E 
4,0936E 
4,1632E 
4.1253E 
4.1402E 
4.1533F 
4.1153E 
4,04 93 6 
4.19946 
4,18276 
4.09476 
4,09716 
4,0992E 
4,10156 
4,09996 
4.03036 
4.01016 
3.92006 
3.90366 
3.86766 
3.87326 
3.70646 
3.69006 
3.6914E 
3,5448F 
3.5594E 
3,54356 
3,51716 
3,4192E 
3.3664E 
3.2969E 
3.22826 
3.10456 
3.03446 
3.0363F 
2.97196 
2.84656 
2.88866 
2.82586 
2.81566 
2.8089E 

0? 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

4.5342F 
4.61286 
4.66586 
4.7224F 
4.a!56F 
4.9329F 
5.0397E 
5.08726 
5.13606 
5.30796 
5.37346 
5.43426 
5.57816 
5.63036 
5.79516 
5.S884F 
5.93966 
6.13026 
6.19736 
6.30126 
6.40446 
6.46966 
6.51326 
6.71756 
6.79756 
6.82176 
6.91386 
7.00516 
7.0958F 
7.1327F 
7.2131F 
7.2825F 
7.29146 

' 7.36176 
7.41426 
7.50326 
7.43646 
7.50456 
7.58936 
7.53536 
7.63506 
7.70716 
7.77036 
7.76466 
7.30536 
7.83036 
7.85936 
7.83016 
7.86236 
7.93166 
8.0309F 
3.0124F 
8.2032E 
8.27546 
R.4236F 
8.5834F 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

"I.TTTiOOE 00 
1.00006 00 
1.00006 00 
l.OOOOE 00 
l.OOOOF 00 
l.OOOOE 00 
l.OOOOE 00 
1.00006 00 
l.OOOOE 00 
l.OOOOE 00 
l.OOOOE 00 
l.OOOOE 00 
1,00006 00 
1,00006 00 
1.00006 00 
1.00006 00 
1.00006 00 
1.00006 00 
1.000C6 00 
l.OOOOE 00 
l.OOOOE 00 
1,00006 00 
1,00006 00 
I,OOOOF 00 
1,00006 00 
1,OOOOF 00 
1,OOOOF 00 
1,OOOOE 00 
I,OOOOE 00 
1.00006 00 
1.00006 00 
1.00006 00 
1,00006 00 
l.OOOOE 00 
l.OOOOE 00 
l.OOOOF 00 
1.00006 00 
l.OOOOE 00 
1.00006 00 
1.00006 00 
1.00006 00 
l.OOOOE 00 
l.OOOOE 00 
1.00006 00 
l.OOOOF 00 
l.OOOOF 00 
l.OOOOF 00 
1.00006 00 
1.00006 00 
1.00006 00 
1.00006 00 
1.00006 00 
l.OOOOE 00 
1.00006 00 
l.OOOOE 00 
1.00006 00 
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no 
111 
112 
113_ 
114 
11 = 
116^ 
117 
113 
1 19 

4 . 0 4 2 1 9 
4 . 0 7 5 2 9 
4 , 1 0 8 3 3 
4 , 1 4 1 4 7 
4 , 1 7 4 5 6 
4 , 2 0 7 6 3 
4 , 2 4 0 7 1 
4 , 2 7 3 7 3 
4 , 3 0 6 8 4 
4 , 3 3 9 9 0 

2.75596 02 
2,70776 02 
2.62086 02 
2,33986 02 
2.65196 02 
2.72646 02 
2.6878E 02 
2.74436 02 
2,7344F 02 
2,75156 02 

3 , 7 0 6 8 E 00 
8 , 8 4 5 3 E 00 
8 , 9 4 5 3 6 00 
9 , 4 9 1 1 6 00 
9 . 4 9 1 1 6 00 
9 , 8 8 9 5 6 00 
1 . 0 1 5 4 6 01 
1.05966 01 
1,09776 01 
1,14476 01 

1 , 0 0 0 0 6 00 
l.OOOOE 00 
1 . 0 0 0 0 6 00 
l.OOOOE 00 
1,OOOOF 00 
l.OOOrOE 0 0 

_i_. oooq^E 00 
l.OOOOF 00 
l.OOOOE 00 
1.00006 00 

A r r e s t i n g C r i t e r i o n Sa t i s f ied on I t e r a t i o n N u m b e r I I 
BOUND = I .7710E 04 NORM = I .6660E 04 

WPRIME NORM 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
23 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

1.00426 
9,289/b 
8,38166 
o.21346 
9,86606 
1.18496 
1.17646 
1.1/44b 
1,26586 
1,21126 
1,40936 
1,63666 
1,98586 
1,88266 
1,21696 
9.43486 
P.R933E 
8.49996 
6.9651F 
7.42926 
7.10136 
7.66496 
1.04596 
9.61086 
9.54296 
9.34616 
1.03906 
9.5230F 
9.20186 
9.3951E 
9,74916 
l,0094F 
9.0962E 
9.15886 
1.12076 
1.06596 
1.1424E 
1.13656 

03 
02 
02 
02 
02 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
02 
02 
02 
02 
02 
02 
02 
03 
02 
02 
02 
03 
02 
02 
02 
02 
03 
02 
02 
03 
03 
03 
03 

8.87806 
8.2657b 
7,82876 
7.55186 
/•30216 
7.0874E 
6.8249E 
6.6054b 
6.4256E 
6.2461E 
6.1200E 
5.9621F 
5.7563E 
5.45146 
5.1512E 
4.9939E 
4.89706 
4.31356 
4.74016 
4.7014E 
4.6617E 
4.6358F 
4.60956 
4.5446F 
4.4951E 
4.4504E 
4.41206 
4.3625E 
4.3267E 
4.2986E 
4.2723E 
4.2454E 
4.2182E 
4.2062F 
4.1995F 
4.1761F 
4.16276 
4.14676 

02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

9.44126 
6. /029b 

-7.83946-
2.28106 
3. / f93b 
1.31996 
1.2822E 
1.lV92t 
1.5162E 
1.14326 
1.7807F 
2.59736 
3.98106 
4.50706 
3.02196 
I.9491F 
1.65656 
1.39336 
3.S430F 
4.9412F 
1.04866 
2.2315F 
1.4606F 
1.0432F 
9.29326 
7.44826 
1.11216 
6.31796 
4.35726 
4.02766 
4.3918F 
4.74856 

-6.87506-
-2.09236 
4.4836F 
1.2864F 
2.65946 
1.07716 

00 

00 
-01 
00 
00 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
00 
00 
00 
00 
01 
01 
00 
00 
01 
00 
00 
00 
00 
00 
-01 
00 
00 
00 
00 
00 

8.91366 

1,34066 
1,34686 
1,39886 
1,54166 
3,28386 
4,9279F 
6,3660t 
8,6648E 
9.9716E 
1,3143F 
l,9338F 
3,5737E 
5,60496 
6,5131E 
6,3981E 
7,17246 
7,36B0E 
7,3827F 
7.4072E 
7,4083E 
7.4135E 
7,62686 
7,73566 
7,82206 
7,87746 
8.00116 
8.0476F 
8.06666 
8,0823E 
3,1021E 
3,1246E 
8.1251E 
8,1295E 
R,1496E 
8,1512F 
8,1583F 
8.1595E 

01 

02 
02 
02 
02 
02 
02 
02 
02 
02 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
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45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
56 
57 

_5_8.. 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
30 
31 
82 
83 
84 
85 
86 
^7 
38 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

I.36006 
1.58316 
1.90556 
1.63656 
1.13276 

1.17256 
9,94476 
1.03416 
9,75996 
1,11446 
1,19526 
1.13056 
I.06666 
I.16206 
1.39426 
1.59376 
1.43156 
1.25366 
1.78496 
1.68606 
1.53716 
l,8"266 
2,00676 
2,22326 
2,28566 
2,40596 
2,9059F 
2,78486 
2,09066 
3.2276F 
3,1C^4F 
2,74996 
3.99966 
4.18346 
3.7104F 
3.°6446 
4.23016 
4.6940F 
5,2087F 
5.02486 
5.40446 
4.96736 
5.35016 
5.58616 
6.56716 
5.16596 
5.57336 
6.44156 
5.17896 
6.04 05F 
6.76736 
7.63296 
7.29396 
7.74356 
7.92356 
3.11386 

03 
03 
03 
03 
03 

03 
02 
03 
02 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
C3 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 

4.1364F 
4.1099E 
4.0645F 
3,9890E 
3.9329E 
3.9133F 
3.90336 
3.90486 
3.90686 
3.91776 
3.92236 
3.9243F 
3.93616 
3.95726 
3.97766 
3.93786 
3.98846 
4.00456 
4.03826 
4.C4486 
4.06236 
4,09696 
4.11716 
4.13756 
4.15186 
4.16956 
4.18756 
4.18396 
4.19276 
4.19656 
4,19356 
4,20316 
4,23966 
4.22026 
4.1958F 
4.2002F 
4.1993F 
4.19006 
4,16696 
4,12376 
4,09256 
4.04756 
4.02616 
3.99266 
3.95286 
3.87196 
3.85346 
3.82286 
3.7592E 
3.7520E 
3.7161E 
3.6547F 
3.55986 
3.47776 
3.37756 
3.26806 

02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

6.93806 
1.26526 
2.0573F 
1.61246 
2.39846 
2.91706 

-4.20416 
-4.14216 
-7.30476 
-4.51866 
-3.3320E 
-6.38356 
-I.03996 
-9.83726 
-4.97366 
-1.3308E 
-6.9841F 
-1.4007F 
-3.10626 
-7.02006 
-1.28676 
-7.5318F 
-7.6533F 
-6.00056 
-7.1641F 
-7.59016 
-2.4324E 
-5.86306 
-5.24586 
-4.27296 
-7.82136 
-1.53306 
-4.01686 
-3.75206 
-1.01 116 
-1.03076 
-1.00136 
-8.35476 
-6.70046 
-9.34306 
-8.24446 
-1.27536 
-1.2254F 
-1.25056 
-7.96246 
-1.65536 
-1.6335F 
-1.3143E 
-2.1435E 
-1.9261E 
-1.72596 
-1.3764F 
-1.40566 
-I,11266 
-3.0627F 
-3,97956 

00 
01 
01 
01 
00 
00 
00 
QO 
00 
00 
00 
00 
01 
00 
00 
00 
00 
01 

oc 
00 
01 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
01 
00 
00 
01 
01 
01 
00 
00 
00 
00 
01 
01 
01 
no 
01 
01 
01 
01 
01 
01 
01 
01 
01 
00 
00 

8.2076E 
R.3677E 
8.79096 
9,0509F 
9.0567E 
9,0652E 
9,0828F 
9.1000E 
9.1609E 
9,1813E 
9.1924E 
9,2398F 
9,3536E 
o,4554E 
9,48016 
9.4819E 
9.5306E 
9,72686 
9.73656 
9.7858E 
9,9513E 
l,0009E 
1,0067E 
1.0103E 
l,0155E 
l,0212E 
l,02iaF 
1,02536 
1,02306 
1,0298E 
l,0360E 
1,0596E 
1.0612F 
1,0626E 
1,07296 
1.0835E 
l,0935E 
1,1013F 
1,1058F 
1,1146E 
1,1214E 
l,1376E 
I,1526F 
1,1683F 
1,1746F 
1.2020E 
1.22876 
1.24606 
1.29196 
1.3290E 
1.35886 
1.3777F 
1.39756 
1.40996 
1.4164F 
1.41806 

03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
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1 0 1 
1 0 2 
1 0 3 
1 0 4 
1 0 5 
1 0 6 
1 0 7 
1 0 8 
1 0 9 

no 
1 1 1 
1 1 2 
1 1 3 
1 1 4 
1 1 5 
1 1 6 
1 1 7 
1 1 8 

6 . 9 5 1 6 F 
6 .534C6 
7 . 5 2 3 9 F 
7 . 2 4 6 6 6 
5 . 4 8 0 1 6 
6 . 6 8 4 0 E 
5 . 9 4 9 2 6 
6 . 0 7 7 3 6 
6 . 2 7 5 2 6 
5 .5021E 
4 . 6 9 0 1 6 
3 . 3 0 0 1 6 
6 . 6 6 8 9 6 
3 . 7 1 4 0 6 
4 . 7 5 1 0 6 
4 . 5 2 3 3 F 
6 . 8 3 7 5 6 
1 .25796 

0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 4 

3 . 1 4 7 4 6 
3 . 0 6 8 2 6 
3 . 0 0 4 7 6 
2 . 9 0 3 4 6 
2 . 8 0 9 3 6 
2 . 7 7 9 5 E 
2 . 7 0 8 1 6 
2 . 6 6 3 4 6 
2 . 6 1 6 2 6 
2 . 5 6 3 6 6 
2 . 5 4 0 4 6 
2 . 5 5 1 3 6 
2 . 6 2 1 0 6 
2 . 5 3 8 7 6 
2 . 6 6 7 1 6 
2 . 7 3 0 3 6 
2 . 8 2 4 3 6 
2 . 8 7 0 2 6 

0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 
0 2 

- 4 . 2 8 6 9 6 
- 3 . 3 7 8 4 6 

3 . 1 5 5 3 6 
6 . 8 4 8 1 6 
3 . 7 2 1 7 6 
1 . 0 9 0 8 6 
1 . 1 7 7 2 6 
1 . 5 2 1 5 6 
1 . 9 2 7 0 6 
1 . 9 2 3 1 6 
1 .67296 
6 . 9 5 4 2 6 
2 . 1 8 8 4 6 
5 . 3 1 8 1 6 
5 . 9 3 3 8 6 

- 4 . 2 9 6 9 6 
- 8 . 0 4 9 3 6 
- 1 . 3 5 7 8 6 

0 0 
0 0 
0 0 
0 0 
0 0 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 0 
0 1 
0 0 
0 0 
0 0 
0 0 
ni 

1 . 4 1 9 8 6 
1 . 4 2 0 9 6 
1 . 4 2 1 9 6 
1 . 4 2 6 6 6 
1 .428CF 
1 .4399E 
1 .4538E 
1 .4769E 
1 .5141E 
1 .5510E 
1 . 5 7 9 0 F 
1 .5839E 
1 .6318E 
1 .6357E 
1 .6393E 
1 .6411E 
1 . 6 4 7 6 6 
1 . 6 6 6 0 F 

0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 

119 9.16876 04 2.7515E 02 2.4414E-04 1.6660E 04 

12. FEND Program Input (COMPSCAT Punchout) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

n 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 0 / 9 / 6 9 A T S R , 3 7 WATT 
7 1 1 9 

. 9 ? 5 6 7 E 

. 7 2 3 5 4 F 

. 6 4 3 5 ? F 

. S O S e j F 

. 4 8 6 7 3 5 

. 4 5 9 5 7 E 
4 4 6 9 e F 
4 2 3 9 4 9 
4 1 7 4 7 E 
4 ? 0 9 1 C 

4 3 3 7 7 F 
4 4 4 6 5 F 
4 4 1 $ S F 
4 3 4 6 n F 
4 0 4 9 6 F 
3 8 1 2 5 E 
3 4 7 9 6 F 
3 3 3 1 n F 
. ? 3 f l 7 ' F 
1 0 1 1 7 F 
1 1 8 9 R F 
? 1 4 3 n F 
^ 9 0 8 ' 5 F 
9 5 9 1 7 F 
9 6 4 3 D F 
1 1 2 1 6 F 
I I O S O F 
1 1 4 7 3 E 
•1559DF 
1 9 0 5 f t C 
? 6 6 S D ! : 

S 5 1 9 7 F 
5 1 8 3 S 5 
5 2 8 4 9 F 
7 0 3 0 4 E 
7 4 2 4 9 F 
6 3 3 e , ^ F 
41 6 4 ,̂  F 

1 0 6 
03 
03 
0 3 
0 3 
03 
03 
05 
03 
03 
03 
03 
03 
0 3 
03 
03 
03 
03 
03 
03 
04 
04 
04 
0 3 
0 3 
03 
04 
04 
04 
04 
04 
04 
04 
0 4 
04 
Oi 
04 
04 
0.1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 
0 
0 
0 

•0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

. 0 1 5 7 1 
. S 6 1 6 6 F 
. 7 n 0 7 3 F 
. 6 1 8 2 7 F 
. 5 n 3 0 4 F 
. 4 « D 4 ? F 
. 4 5 7 2 5 C 

4 4 3 9 3 C 
4 ? 3 1 n e 
41 424F: 
4 l 5 5 f l t : 

4 3 7 5 9 F 
4 4 6 1 9 C 
4 1 1 8 3 C 

4 ? 5 9 3 F 
4 n 5 5 e F 
3 7 6 6 7 C 

3 4 2 5 8 F 
3 2 9 5 6 F 
3 3 8 2 ' 5 F 
9 2 9 4 5 F 
1 1 8 6 6 C 
2 n 6 5 7 F 

7 .^8931: 
9 3 4 5 8 5 
9 9 9 0 n c 

1 1 1 0 5 F 
1 1 4 8 4 C 

1 D 7 3 5 F 
1 1 7 0 7 F 

2 1 2 1 8 5 
3 1 0 2 3 C 
3 7 6 2 0 5 
4 7 1 2 6 5 
6 1 6 9 J C 
7 5 0 4 f l c 
7 1 6 6 ? F 
5561gt= 
3 3 8 6 8 5 

03 
0 3 
03 
0 3 
03 
03 
03 
0 3 
03 
03 
0 3 
03 
0 3 
03 
0 3 
03 
0 3 
0 3 
0 3 
03 
04 
04 

0 3 
0 3 
0 3 
04 
04 
04 
04 
04 
04 
04 
0 4 
04 
04 
04 
04 
04 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

n 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

SNELL B L 8 C K . 
1 0 3 1 . 7 0 
. 8 1 0 4 5 F 
. 6 8 5 9 1 5 
. 5 7 3 3 8 5 
. 4 9 5 1 7 C 
. 4 8 0 2 5 F 

4 4 9 1 0 5 

4 4 8 6 9 E 
4 1 4 4 7 5 
4 n 4 ? 5 
4 2 9 9 5 6 
4 3 8 0 0 5 
4 4 2 5 J 5 
4 4 2 3 1 5 

4 2 4 6 5 5 
3 9 1 4 ^ E 

3 7 0 4 6 5 

3 3 1 1 9 5 
3 2 6 6 8 5 
3 4 7 7 5 5 
8 2 5 D 7 E 

1 2 8 8 7 5 
1 2 9 3 n 5 
6 9 8 4 3 5 

1 0 4 9 5 E 
8 8 5 5 n E 
1 3 5 1 6 E 
9 5 2 6 7 E 
1 0 0 0 5 5 
1 7 1 5 4 E 
2 1 7 4 7 5 
2 9 5 4 2 5 

4 0 6 9 ? 5 
5 0 9 0 4 5 
4869115 

7 7 2 1 6 E 
5 3 9 3 2 5 

4 7 4 2 6 5 
3 7 2 7 2 E 

0 3 
03 
0 3 
0 3 
03 
03 
0. ' 
03 
0 3 
03 
0 5 
0 3 
03 
0 3 
0 3 
0 3 
0 3 
0 3 
03 
03 
04 

oa 
0 3 
0 4 

0 3 
04 
03 
04 

04 
04 
04 
04 
04 
04 
0 1 
04 

oa 
0 1 

I 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

U N F B U O E D RAW D A T A 

. 7 8 5 7 8 5 

. 6 6 4 1 9 E 

. 5 4 6 9 0 5 

. 4 9 3 8 1 5 

. 4 7 1 0 0 5 
4 4 6 5 2 = 
4 5 1 7 8 = 
4 1 4 7 4 = 
4 1 4 6 7 ; 
4 2 6 8 1 ? 
4 3 9 4 9 = 

4 J 6 1 J r 
4 4 2 8 1 ? 
4 2 1 4 3 = 
3 9 3 4 3 = 
3 6 4 3 9 ? 
3 3 6 6 4 ? 
3 2 0 1 4 ? 
3 5 1 1 9 ? 
9 1 4 7 0 ? 
1 2 2 0 2 ? 
9 7 5 8 8 = 
7 5 6 3 5 ? 
9 4 9 8 8 ? 
8 3 7 8 9 ? 
1 6 0 4 1 ? 
9 9 0 7 7 ? 
1 0 9 3 9 ? 

1 6 0 2 5 5 
2 2 8 7 7 = 
2 5 6 4 S ? 
4 4 8 0 4 ? 
5 3 1 9 6 5 

5 7 2 7 3 ? 
7 9 5 2 9 = 
6 6 5 5 2 = 
3 3 3 9 0 5 
3 5 5 6 4 ? 

03 
03 
03 

03 
03 
03 

0 3 
03 

0 3 
0 3 
0 3 
03 

0 3 
0 3 

0 3 
03 
0 3 
0 3 
0 3 
0 3 
04 

0 3 
03 
03 
0 3 
0 4 
03 
04 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
0 4 
04 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

7 6 2 ? S = 
6 5 7 » 4 ? 
5 ^ 4 ? 7 = 
5 0 5 5 0 = 
4 6 4 » 7 5 
4 5 2 4 4 ? 

4 5 5 1 9 ? 
4 1 1 3 3 ? 
4 ? U 6 = 
4 ? 2 « 7 = 
4 4 6 6 1 ? 

4 5 1 1 5 = 
4 4 2 9 4 ? 

4 2 2 4 0 5 
5 9 ? * ? = 
3 5 2 J 7 ? 
3 3 1 7 1 ? 
3 4 4 4 2 ? 

3 5 3 0 3 ? 
9 3 1 0 0 ? 
1 4 4 ? 2 : 
9 1 4 » j : 
l n 6 T 0 ? 
9 1 0 » 8 ; 
1 1 0 7 7 = 
i 9 6 » 5 ; 
9 2 4 4 8 = 
13 3 > ? = 
l ^ S M ? 
2 9 0 5 5 5 
3 9 5 4 8 = 
5 0 0 * 1 = 

6 ? 3 T 9 = 
6 4 6 ( 8 ? 
6 7 9 3 1 5 
5 9 5 7 7 = 
6 6 2 ? 2 ? 

3 3 5 4 4 E 

03 
03 
0 3 
03 
0 3 
03 
0 3 
0 3 
03 
03 
03 
03 
03 
0 3 
0 3 
0 3 
0 3 
03 
03 
03 
04 
03 
04 

0 3 
04 
04 
03 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

7 5 o 2 o E 
6 5 0 2 6 ? 
5 2 3 3 2 E 
4 9 2 8 2 ? 
4 6 1 8 3 E 
4 4 6 9 3 = 
4 4 5 2 3 E 
4 1 5 7 6 = 
1 2 6 4 1 ? 

" 3 1 6 9 5 
4 4 2 9 8 ? 
1 4 9 9 1 = 

4 5 6 2 9 = ' 
4 0 6 1 5 E 
3 9 0 3 9 = 
3 4 6 7 8 ? 
3 3 ? 1 6 5 
3 2 8 2 9 5 

5 7 5 2 8 = 
1 1 9 7 0 ? 
1 7 0 7 1 = 
9 6 7 3 1 = 
9 6 9 6 1 ? 

9 2 8 9 2 ? 
1 0 4 2 9 = 
1 6 6 8 8 5 
1 0 6 6 3 = 
1 5 4 4 7 ? 
1 7 9 7 2 ? 

2 6 6 2 4 = 
4 0 3 6 2 ? 
1 7 9 9 1 = 

4 8 8 3 3 = 
7 3 5 6 6 = 
6 3 7 8 1 E ' 
6 1 0 4 8 E 
3 5 2 6 4 ? 
4 7 0 6 9 ? 

03 
03 

03 
03 
03 
03 
0 3 
03 
03 
03 
03 
0 3 
03 
03 
0 3 
03 
03 
03 
03 
0 4 
0 4 
03 
0 3 
03 
0 4 
0 4 
0 4 
0 4 
0 4 
04 
0 4 
04 
0 4 
0 4 
04 
0 4 
0 4 
0 4 



13. FEND Printout 
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1 0 / 9 / 6 9 ATSK, 3T MATT. SNELl BLOCK, 

HEV/CH • O . O I S T l ~ " 

P l U O H H O t » ? . * 9 » S Z E - Z S 

UNFOLDED RAH OATA 

N t E l • T.QOQg ? ! 

L IVE TINE - t O a t . T O SEC. INTEGRATION CONSTANT - 1 . 7 4 6 L 6 E - 0 1 

COEFFICIENT 
i . 5 » 8 2 b 9 2 D 01 

- 1 . 7 0 9 3 ? I I 0 00 

ERROR 
1 . 4 1 2 5 3 1 0 D 00 
3 . 4 2 2 6 2 3 9 0 - 0 1 

WEIGHTED SJH OF SQUARED DEVIATIONS = 3 . 5 Q 2 0 » O - O l 

106. 
107. 
lOB. 
109. 
110. 

PHOTON ENERGY 
. (MCSQ UNITS) 

EVALUATION 

1 1 2 . 
1 1 3 . 
1 1 * . 

3 . 9 0 ^ 7 2 9 
3 . 9 * 2 8 5 * 
3 . 9 7 5 9 7 2 
* . 6 0 9 ' D 8 * 

* . 0 * 2 1 9 2 
* . 0 7 5 2 9 2 

& .&S520E 03 
5 . 9 3 770E 03 
& . 1 0 * a O F 03 

. 1 0 B 3 B * 

. 1 * 1 * 7 % 
* . 1 7 * 5 5 9 

6 . 3 3 8 3 0 E 03 
5 . 5 6 1 9 0 E 03 
* . 7 * 2 6 0 E 03 

8 . 8 0 3 1 5 
8 . 6 0 9 0 8 
B . 7 I 6 B 3 

3 .339O0E 03 
6 . 6 2 2 2 0 E 03 
3 . 5 2 6 4 0 E 03 

8 . 7 5 * 3 7 
B . 6 2 3 7 0 
a . * 6 * 3 * 

B . 7 9 9 7 1 
B . 7 * 3 0 9 
9 . 6 a 6 * a 

, 1 6 * 3 0 E 03 

B . 1 1 3 * 3 
B . 7 9 8 1 8 
B . 1 6 8 0 3 

8 . 6 2 9 8 8 
8 . 5 7 3 2 9 
B . 5 1 6 7 t 

- 3 . * * * * E - 0 3 
S . * 0 l l E - 0 2 

- 3 . 0 3 S I E - 0 2 

8 . * 6 0 1 * 
a . * 0 3 5 B 
8 . 3 * 7 0 3 

- 1 . 2 * * 9 E - 0 l 
- 5 . 0 * 0 7 6 - 0 2 

5 . 2 3 7 0 F - Q 2 
3 . * 6 7 2 E - 0 1 

- 3 . 9 * 6 0 E - 0 l 
. T 9 0 0 E - 0 1 

-*.3810E-02 

• 

1 1 6 . 
U 7 , 
1 1 8 . 
1 1 9 . 

*. *. *. *. 
, 2 * 0 7 0 a 3, 
. 273775 3. 
. 3 0 6 8 3 8 3. 
3 3 9 8 9 5 3, 

,3S6S0E 03 
, 7 2 7 2 0 F 03 
. 3 5 6 4 0 F 03 
. 3 3 * 4 0 e 03 

8 . 1 2 7 6 4 

8 . 1 1 8 6 2 
8 . 1 1 2 0 5 

8 . 2 3 3 9 6 

8 . 1 2 0 9 2 
8 . 0 6 4 4 2 

1 . 

2 . 
- 4 . 

. 0 6 3 2 E - 0 1 

. 2 9 8 1 E - 0 3 
, 7 6 3 1 E - 0 2 

tfll U - 5 .S2B56F 0 1 

V 1 I 6 1 I " I . 6 7 0 0 2 F - 1 2 

MTFCRATION 1 I M I T S FOR V = 

N 

7 
8 
9 

10 
11 
12 
13 
1 * 
IS 
16 
IT 
18 
19 
20 
21 
22 

ELFCTR3N 
FNFRGr 

INC SO UNITS) 

0 . 2 2 8 9 1 
0 . 2 6 1 S 2 
0 . 2 9 * 3 2 
0 . 3 2 7 0 2 
0 . 3 5 9 7 2 
0 . 3 9 2 * 3 
0 . * 2 5 1 3 
0 . 4 5 7 8 3 
0 . 4 9 0 5 3 
0 . 5 2 3 2 3 
0 . 5 5 5 9 4 
0 .5RB54 
0 . 6 2 1 3 4 
0 . 6 5 4 0 4 
0 . 6 8 6 7 4 
0 . 7 1 9 4 5 

PHOTON ELECTRON 

INCSU UNITS) (MEV) 

0 . 5 1 5 4 1 
0 . 5 5 8 0 3 
0 . 5 9 9 6 8 
0 . 6 4 0 5 3 
0 . 6 B 0 6 8 
0 . 7 2 0 2 5 
0 . 7 5 9 3 1 
0 . 7 9 7 9 1 
0 . 9 3 6 1 3 
0 . 8 7 3 9 8 
0 . 9 1 1 5 2 
0 . 9 4 8 7 8 
0 . 9 H 5 7 8 
1 .0??54 
1 . 0 5 9 1 0 

0 . 1 3 3 6 8 
0 . 15039 
0 . 1 6 7 1 0 
0 . 1 8 3 8 1 
0 . 2 0 0 5 2 
0 . 2 1 7 2 3 
0 . 2 3 3 9 4 
0 . 2 5 0 6 5 
0 . 2 6 7 3 6 
0 . 2B407 
0 . 3 0 0 T B 
0 . 3 1 7 4 9 
0 . 3 3 4 2 0 
0 . 3 5 0 9 1 
0 . 3 6 7 6 2 

PHOTON 

INEV) 

0 . 2 4 0 9 8 
0 . 2 6 3 3 6 
0 . 2 8 5 1 4 
0 . 3 0 6 4 2 
0 . 3 2 7 2 9 
0 . 3 4 7 8 1 
0 . 3 6 B 0 3 
0 . 3 8 7 9 9 
0 . 4 0 7 7 2 
0 . 4 2 7 2 4 
0 . 4 4 6 5 8 
0 . 4 6 5 7 7 
0 . 4 8 4 8 0 
0 . 5 0 3 7 1 
0 . 5 2 2 5 0 
0 . 5 4 1 1 7 

H -ADJ IN I 

8 . 6 1 6 6 0 E 
8 . 1 0 4 5 0 E 
7 . 8 5 7 8 0 6 
7 .622B0E 
7 . 5 0 2 0 0 E 
7 . 2 3 5 4 0 E 
7 . 0 0 7 3 0 E 
6 . a 5 9 0 0 E 
6 . 6 4 1 9 0 E 
6 . 5 7 9 4 0 « 
6 . 5 0 2 8 0 E 
6 . 4 3 5 2 0 E 
6 . 1 8 2 7 0 E 
5 . 7 3 3 8 0 E 
5 . 4 6 9 0 0 E 

02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

WP(N> 

8 . 9 7 2 4 5 F 
8 .33270E 
7 .82094E 
7 . 5 7 * 5 6 E 
7.3398BE 
T .21939E 
6 .9530SE 
6 . 7 2 5 2 7 E 
6 . 5 7 7 2 4 E 
6 . 360*0E 
6 . 2 9 8 1 4 E 
6 . 2 2 1 7 3 E 
6 . 1 5 4 4 0 E 
5 . 9 0 2 1 1 E 
5 . 4 5 3 4 0 E 
5 . i a 8 7 8 E 

02 
02 
02 
02 
02 
02 
02 
02 

02 
02 
02 
02 
02 
02 

V I N ) 

2 . 8 3 9 0 2 0 
2 . 8 3 5 6 4 0 
2 . S 3 2 3 6 D 
2 . 8 2 9 1 9 D 
2 . 8 2 6 1 2 0 
2 . 8 2 3 1 7 0 
2 . 8 2 0 3 3 0 
2 . 8 1 7 6 2 D 
2 . 8 1 5 0 2 0 
2 . 8 1 2 5 4 0 
2 . 8 1 0 2 0 0 
2 . 8 0 7 9 8 0 
2 . 8 0 5 9 0 0 
2 . 8 0 3 9 6 0 
2 . 8 0 2 1 5 D 

• / -

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

ERROR 

- 3 . 9 5 6 9 E - 0 2 
- 3 . 9 3 7 6 E - 0 2 

- 3 . 8 9 9 a E - 0 2 
- 3 . 8 8 1 2 E - 0 2 
- 3 . 8 6 4 3 E - 0 2 
- 3 . 8 4 6 9 E - 0 2 
- 3 . 8 3 0 6 E - 0 2 

- 3 . 7 9 9 1 E - 0 2 
- 3 . 7 B 5 3 E - 0 2 
- 3 . 7 7 2 0 6 - 0 2 
- 3 . 7 5 B 9 E - 0 2 
- 3 . 7 4 6 6 E - 0 2 
- 3 . 7 3 4 7 E - 0 2 

23 
2 * 
25 

"26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
AO 
41 
* 2 
43 

** 45 

47 
48 
49 
M 
51 
92 
93 

55 

57 
58 

0 . 7 5 2 1 5 
0 . 7 8 4 8 5 
0 . 8 1 7 5 5 
( I . i r 5026 " 
0 . B S 2 9 6 
0 . 9 1 5 6 6 
0 . 9 4 8 3 6 
0 . 9 8 1 0 6 
1 . 0 1 3 7 7 
1 . 0 4 6 * 7 
1 . 0 7 9 1 7 
1 . 1 1 1 8 7 
1 . 1 4 4 5 7 

1 . 2 0 9 4 8 

1 . 2 7 5 3 8 
1 . 3 0 8 0 8 

1 . 4 0 6 1 9 
1 . 4 3 8 8 9 
1 . 4 7 1 5 9 
1 . 5 0 4 3 0 

1 . 5 6 9 7 0 
1 . 6 0 2 4 0 
1 . 6 ^ 5 ( 1 
1 . 6 6 7 8 1 
1 . 7 0 0 5 1 
1 . 7 3 3 2 1 
1 . 7 6 9 9 1 
1 . 7 9 8 6 2 
1 . 8 3 1 3 2 
1 . 8 6 4 0 2 
1 . 8 9 6 7 2 

1 
1 
1 
T 
1 
1 
1 
1 

1 
1 
1 
1 

1 

1 
1 

1 

1 
2 
2. 
2 
2 
2. 
2. 
2. 
2, 
2. 
2. 

. 0 9 5 4 5 

. 1 3 1 6 3 
. 1 6 7 6 4 
.? f f 35D 
. 2 3 9 2 1 
. 2 7 4 8 0 
. 3 1 0 2 6 
. 3 4 5 6 1 
. 3 8 0 8 5 
. 4 1 9 9 9 
. 4 9 1 0 3 
. 4 8 5 9 9 
. 5 2 0 8 6 
. 5 5 5 6 6 
. 9 9 0 3 8 

. 6 9 9 6 2 

. 6 9 4 1 * 

. 7 9 7 3 7 

. 8 3 1 6 7 

. 8 6 9 9 3 

, 9 6 8 4 2 
. 0 0 2 5 0 
. 0 3 6 5 4 
. 0 7 0 5 5 
. 1 0 4 5 2 
. 1 3 6 * 6 
. 1 7 2 3 6 
. 2 0 6 2 4 
. 2 * 0 0 8 
. 2 7 3 8 9 
. 3 0 7 6 8 

0 . 3 8 * 3 3 
0 . 4 0 1 0 * 
0 . 4 1 7 7 5 

•©" . ^^Mf i " 
0 . 4 5 1 1 7 
0 . 4 6 7 8 8 
0 . 4 B 4 5 9 
0 . 5 0 1 3 0 
0 . 5 1 8 0 1 
0 . 5 3 4 7 2 
0 . 5 5 1 4 3 
0 . 5 6 8 1 4 
0 . 5 8 4 8 5 
0 . 6 0 L 5 6 
0 . 6 1 8 2 7 
0 . 6 3 4 9 8 
0 . 6 9 1 6 9 
0 . 6 6 8 4 0 
0 . 6 B 5 1 1 

0 . 7 1 8 5 3 
0 . 7 3 5 2 4 
0 . 7 5 1 9 5 

0 . 8 0 2 0 8 

0 . 8 3 5 5 0 
0 . 8 5 2 2 1 
0 . 8 6 8 9 2 

0 . 9 1 9 0 5 
0 . 9 3 5 76 
0 . 9 5 2 4 7 
0 . 9 6 9 1 8 

0 . 9 5 9 7 5 
0 . 9 7 8 2 4 
0 . 5 9 6 6 4 
0 . 61>TJJ 
0 . 6 3 3 2 1 
0 . 6 5 1 3 9 
0 . 6 6 9 5 1 
0 . 6 8 7 5 7 
0 . 7 0 5 5 8 
0 . 7 2 3 5 4 
0 . 7 4 1 4 4 
0 . 7 5 9 3 1 
0 . 7 7 7 1 3 
0 . 7 9 4 9 1 
0 . 8 1 2 6 5 
0 . 8 3 0 3 5 
0 . 8 4 8 0 3 
0 . 8 6 5 6 7 
0 . 8 8 3 2 8 
0 . 9 0 0 8 6 
0 . 9 1 8 4 1 
0 . 9 3 9 9 4 
0 . 9 5 3 4 * 

0 . 9 8 8 3 8 
1 . 0 0 5 8 2 
1 . 0 2 3 2 3 
1 . 0 * 0 6 3 
1 . 0 5 8 0 0 
1 . 0 7 5 3 6 
1 . 0 9 2 7 0 

1 . 1 2 7 3 3 

1 . 1 7 9 1 7 

5 . 3 4 2 7 0 E 
5 . 2 3 3 2 0 E 
5 . 0 5 a 3 0 E 

02 
02 
02 

4 . 9 5 1 7 0 E 
4 . 9 3 a i O E 
5 . 0 3 5 0 0 E 
4 . 9 2 8 2 0 E 
4 . B 6 7 3 0 E 
4 . 8 0 4 2 0 E 
4 . 8 0 2 5 0 E 
4 . 7 I 0 0 0 E 
4 . 6 4 9 7 0 E 
4 . 6 1 8 3 0 E 
4 . 5 9 5 7 0 6 
4 . 5 7 2 5 0 E 
4 . 4 9 1 0 0 E 
4 . 4 6 5 2 0 E 
4 . 9 2 4 4 0 E 
4 . 4 6 9 3 0 E 
4 . 4 6 9 8 0 E 
4 . 4 3 8 3 0 E 
4 . 4 8 6 9 0 E 
4 .517aOE 
4 . 5 5 1 9 0 E 
4 . 4 3 2 3 0 E 
4 . 2 3 9 4 0 E 
4 . 2 3 1 0 0 E 
4 . I 4 4 7 0 E 
4 . 1 4 7 4 0 E 
4 . 1 1 3 3 0 E 
4 , 1 5 7 6 0 E 
4 . 1 7 4 7 0 E 
4 . 1 4 2 4 0 E 
4 . 1 1 4 2 0 E 
4 . 1 4 6 7 0 E 

02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

5 .ab26SE 02 
4 . 9 5 3 3 0 E 02 
4 .778S4E 02 

4 . 6 7 2 1 6 E 02 
4 . 6 5 8 6 5 E 02 
4 . 7 5 5 6 2 E 02 
4 . 6 4 8 8 7 E 02 
4.58BO0E 02 
4 . 5 2 4 9 2 E 02 
4 . 5 2 3 2 1 E 02 
4 . 4 3 0 6 9 E 02 
4 . 3 7 0 3 5 E 02 
* . 3 3 a 8 8 E 02 
4 . 3 1 6 1 9 E 02 
4 . 2 9 2 a 8 E 02 
4 . 2 1 1 2 5 E 02 
4 . I 8 5 2 9 E 02 

4 . 1 8 9 0 1 E 02 
4 . 1 8 9 2 7 E 02 
4 . 1 5 7 9 1 6 02 
4 . 2 0 5 a 3 E 02 
4 . 2 3 6 4 1 E 02 
4 . 2 7 0 1 6 E 02 
4 . 1 5 0 1 9 E 02 
3 .956B7E 02 
3 . 9 4 8 0 3 E OZ 
3 .S6129E 02 
3 .86344E 02 
3 . 8 2 8 7 3 E 02 
3 .87Z49E 02 
3 . e 8 8 9 6 E 02 
3 . a 5 5 9 9 E 02 
3 . a 2 7 0 a E 02 
3 . 8 5 8 8 I E 02 

2 . 8 0 0 4 9 0 01 
2 . 7 9 8 9 9 0 01 
2 . 7 9 7 6 3 0 01 

2 . 7 9 5 4 0 0 01 
2 . 7 9 4 5 3 0 01 
2 . 7 9 3 8 3 0 01 
2 . 7 9 3 3 1 0 01 
2 . 7 9 2 9 7 0 01 
2 . 7 9 2 8 1 0 01 
2 . 7 9 2 8 5 0 01 
2 . 7 9 3 0 9 0 01 
2 . 7 9 3 5 3 0 01 
2 . 7 9 4 1 8 0 01 
2 . 7 9 5 0 5 0 01 
2 . 7 9 6 1 5 0 01 
2 . 7 9 7 4 7 0 01 
2 . 7 9 9 0 3 0 01 

2 . 8 0 2 9 1 0 01 
2 . 8 0 5 2 3 0 01 

2 . 8 1 7 3 6 0 01 
2 . 8 2 1 1 4 0 01 
2 . 8 2 5 2 9 0 01 

2 . B 3 4 4 7 0 01 
2 . 8 3 9 6 2 0 01 
2 . 8 4 5 1 4 0 01 
2 . 8 5 1 0 4 0 01 
2 . 8 5 7 3 5 0 01 
2 . 8 6 * 0 7 0 01 
2 . 8 7 1 2 3 0 01 
2 . 8 7 8 8 * 0 01 

- 3 . 7 2 3 2 E - 0 2 
- 3 . 7 1 4 1 E - 0 2 
- 3 . 7 0 6 0 E - 0 2 

- 3 . 6 9 1 6 E - 0 2 
- 3 . 6 8 6 1 E - 0 2 
- 3 . 6 8 3 3 E - 0 2 
- 3 . 6 7 9 8 6 - 0 2 
- 3 . 6 7 8 5 E - 0 2 
- 3 . 6 7 8 3 E - 0 2 
- 3 , 6 8 0 9 t - 0 Z 
- 3 . 6 8 3 5 E - 0 2 

- 3 . 6 9 6 3 t - 0 2 
- 3 . 7 0 4 8 E - 0 2 

- 3 . 7 2 9 0 E - 0 2 

- 3 . 9 2 9 2 E - 0 2 

- 4 . 5 3 i 7 E - 0 2 
- 4 . 6 2 3 4 E - 0 2 



78 

59 
60 
61 

65 
66 

68 
69 
TO 
71 
72 

74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
8H 
89 
90 
91 

93 
94 
95 
96 
97 
98 
99 

100 
lo t 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
U 4 
115 
116 
117 
118 
119 

1.92942 
1.96213 
1.99483 

2.12 564 

2.19104 
2.22374 
2.25644 
2.28915 
2.32185 
2.35455 
2.38725 
2.41995 
2.452S6 
2.48536 
2.51836 
2.55076 
2.5834T 
2.61617 
2.64887 
2.68157 
2. 71428 
2.74698 
2.77968 
2.81236 
2.84506 
2.87778 
2,91049 
2.94319 
2,q75fl9 

3.04130 

3.10670 
3. 13940 
3.17210 
3.20481 
3.23751 
3.27021 
3.30291 
3.33561 
3.36832 
3.401D2 
3.43372 
3.46642 
3.49913 
3.53183 
3,56453 
3.59723 
3.63994 
3.66264 
3.69534 
3.72 804 
3.76074 
3.79344 
3.82615 
3.85885 
3.89155 

2.34144 
2.37517 
7.408fle 

2.54349 
2.57709 
2.61067 
2.64423" ' 
2.67777 
2.71129 
2.74480 
2.77829 
2.61176 
2.S4522 
2.87866 
2.91209 
2,94650 
2.97890 
3.01Z29 
3.04566 
3.07902 
3.11236 
3.14570 
3.17902 
3.21233 
3.24563 
3,27893 
3.31221 
3.3454T 
3.37873 
3.4 l l9n 

3.47846 

3.54499 
3.57810 
3._6ll29._ 
3,6444 8 
3.67766 
3.71084 
3.74401 
3,77716 
3.61031 
3.64346 
3.87660 
3.90973 
3.94285 
3.97597 
4.00908 
4.04219 
4.07529 
4.10838 
4.14147 
4.17456 
4.20763 
4.24071 
4.27378 
4.30684 
4.33989 

0. 98589 
1.00260 
1.01931 

'1.0360? 
1,05273 
1.06 944 
1.08615 
1.10286 
1. 11957 
1.13628 
1.15299 
1.16970 
1.18641 
1.20312 
1.21983 
1.23654 
1.25325 
1,26996 
1.28567 
1,30338 
1,32009 
1.33680 
1.35351 
1.37022 
1.38693 
1.40364 
1.42035 
1.43706 
1.45377 
1.47046 
1.4B719 
1.50390 
1.52051 

1.55403 
1.57074 
1.56745 
1.60416 
1.62087 
1.63758 
1,65429 
1.67100 
1.68771 
1.70442 
1.72113 
1,73 784 
1.75455 
1.77126 
1.78797 
1.80468 
1.82139 
1.83810 
1.85481 
1.87152 
1.88823 
1.90494 
1.92165 
1,93 936 
1.95907 
1,97178 
1.98849 

I.19642 
1.21366 
1.23 08 6 
1.24809 
1.26530 
1.28Z49 
1.29966 
1.31683 
1,33399 
1.35114 
1,36828 
1.38541 
1,40253 
1.41964 
1.43674 
1,45384 
1.47093 
1.48601 
1,50508 
1.52215 
1.53921 
1.55626 
1.57330 
1.59034 
1.50738 
1.62440 
1.64143 
1,65344 
1.67545 
1.69245 
1.70945 
1.72645 
1.743*4 

1.77741 
1.79438 
1.81135 
i :828i? 
1.84529 
1.85224 
1.87920 
1.89615 
1.91310 
1.93004 
1.94698 
1.96392 
1.98065 
1.99778 
2.01470 
2.03163 
2.04855 
2.06946 
2.08238 
2.09929 
2. 11619 
2.13310 
2.15000 
2.16690 
2.18380 
2.20069 
2.21758 

4.21650F 
4.26410E 
4.209 10E 
4.15580E 
4.29950E 
4.26810E 
4.22B70E 
4.31690E 
4.33770E 
4.3 7590F 
4.38UO0E 
4. 394906 
4.466L0E 
4.429B0E 
4.44650fc 
4.46190E 
4.425306 
4.361306 
4.51350E 
4.499106 
4.413906 
4.418306 
4.423I0E 
4.42fllOE 
4.429406 
4.36290E 
4.345006 
4.259306 
4.246506 
4.214306 
4.224006 
4.061506 
4.049606 

3.91430E 
3.934306 
3.92420E 
3,90390E 
3.ai250E 
3. 76570E 
3.704506 
3.543906 
3.528706 
3.467B06 
3.479606 
3.42580E 
3.3U90E 
3.35540E 
3.31710E 
3.32150E 
3.3310OE 
3.29560E 
3.266B0E 
3.20140E 
3.44420E 
3.282906 
3.38730E 
3.362506 
3.477506 
3.51190E 
3.58030E 

02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

3.92791E 02 
3.97455E 02 
3.9ta64E 02 
3.854336 02 
4.00707E 02 
3.97499F 02 
3.93406E 02 
4.02106E 02 
4.04059E 02 
4.07746E 02 
4.08015E 02 
4.09358E 02 
4.163226 02 
4.12527F 02 
4.140246 02 
4.153826 02 
4.115306 02 
4.049286 02 
4.199356 02 
4.1B2716 02 
4.09475F 02 
4.09r06E 02 
4.09924F 02 
4.10147E 02 
4.099866 02 
4.030296 02 
4.010146 02 
3.920016 02 
3.90359E 02 
3.85757E 02 
3.87322E 02 
3.70644E 02 
3.6900.1 E 02 

3.544806 02 
3.559396 02 
3.54353E 02 
3.51710E 02 
3.41917_E 02. 
3.366416 02 
3.29687E 02 
3.22820E 02 
3.104476 02 
3.03440E 02 
3.03635E 02 
2.97191E 02 
2.84553E 02 
2.88859E 02 
2.825786 02 
2.ai557E 02 
2.808e9E 02 
2.75586E 02 
2.707656 02 

2.83975E 02 
2.65ia5E 02 
2.72636E 02 
2.68777E 02 
2.74426E 02 
2.73441E 02 
2.75145E 02 

2.886920 01 
2.895490 01 
2.904570 01 
2.91418D 01 
2,924340 01 
2.935080 01 
2,946430 01 
2.958400 01 
2.9710*0 01 
2.98*350 Ul 
2.998410 01 
3.013210 01 _ 
3.028810 01 
3.045240 01 
3.062550 01 
3.080780 01 
3.0999 70 01 
3.120190 01 
3.141470 01 
3.163900 01 
3.187510 01 
3.212400 01 
3.238620 01 
3.266270 01 
3.295420 01 
3.326160 01 
3.358610 01 
3.392870 Ot 
3.429050 01 
3.467300 01 
3.507750 01 
3.550960 01 
3.595900 01 

3.694960 01 
3.749110 01 
3.806680 01 
3.867950 01 
3.933230 01 
4.002880 01 
4.077300 01 
4.156940 01 
4.242290 01 
4.333940 01 
4.432540 01 
4.538830 01 
4.693670 01 
4.778060 01 
4.91316D 01 
5.060300 01 
5.221080 01 
5.397390 01 
5.591470 01 

6.044340 01 
6.310*50 01 
6.609390 01 
6.947340 01 
7.332410 01 
7.774890 01 
8.288420 01 

-4.72I8E-02 

-5.0641E-0Z 

-6.9053E-02 
-7.1696E-02 
-7,45*0E-O2 
-7.7583E-OZ 
-8.08396-02 
-8.4342E-02 
-8.8079E-0Z 
-9.2104E-02 
-9.6420E-02 
-1.0105E-01 
-1.0602E-01 
-1. I136E-01 
-1.1710E-01 
-1.23266-01 
- I .Z990E-0I 
- I .3704E-OI 
-1.4473E-01 
-1.5301E-01 
-1.6194E-01 
^J^.71-58E-01 

-1.9325E-01 
-2.05*26-01 
-2.1860E-01 
-2.32876-01 
-2.4838E-01 
-2.65ZOE-01 
-2.83506-01 
-3.0342E-01 
-3.2512E-01 
-3.48816-01 
- 3 . 7*696-0_i 
-4.03036-01 
-4.3*096-01 
-4.68176-01 
-5.05666-01 
-5.46846-01 
-5.92426-01 
-6.4273E-01 
-6.9e52E-0l 

-8.29206-01 
-9.0978E-01 
-9.9141E-01 
-1.0870E 00 
-1.19446 00 
-1.31496 00 
-1.45096 00. 

14. COMPLOT Program Input (COMPSCAT Punchout) 

1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

u 
u 
u 
u 
0 

u 

ATSR. 
7 U 5 11 
. 1 0 0 4 2 i 
. U 7 6 4 E 
. 1 9 e 5 8 E 
. 6 9 6 5 1 5 

9 5 4 2 9 F 
9 7 4 9 1 F 
U 4 2 4 E 
1 1 3 2 7 F 
U 9 5 ? F 
1 4 3 1 5 F 
2 0 0 8 7 F 
299D6F 
3 7 1 0 4 F 
54044E 
557S3E 
7 2 9 8 9 5 
7 5 2 8 9 5 

3L-
0 

04 
04 
04 
03 
OJ 
03 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 

5. UNFBtnED 
. 0 1 6 7 1 I S 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1) 
0 

u 
0 
0 
0 

u 

. 9 2 8 9 7 F 

. 1 1 7 4 4 F 

. 1 B 8 2 6 F 

. 7 4 2 9 2 F 

. 9 3 4 6 1 F 
1 0 0 9 4 F 
1 1 3 6 5 F 
1172SF 
1 1 3 0 ? 5 
1 2 5 8 6 F 
2 2 2 3 2 F 
3 2 2 7 6 5 
3 9 6 4 4 F 
4 9 6 7 3 F 
6 4 4 1 5 5 
7 7 4 3 5 F 
7 2 4 6 6 F 

0 3 
04 
04 
0 3 
0 3 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 

JP vEcres 
. 6 4 8 8 5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. 8 3 8 1 A E 

. 1 2 6 5 9 E 

. 1 2 1 6 9 E 

. 7 1 0 1 3 5 

. 1 0 3 9 n F 
9 0 9 6 2 F 
13 6 0 0 5 
9 9 4 4 7 F 
1 0 6 6 6 ? 
1 7 8 4 9 E 
2 2 8 5 6 F 
3 1 0 3 4 E 
4 2 8 0 1 5 
5 3 5 0 1 E 
5 1 7 8 9 5 
7 9 2 8 5 E 
5 4 8 0 1 E 

AND 

0 3 
04 
04 
0 3 
04 
0 3 
04 
03 
04 
04 
04 
04 
04 
04 
04 
04 
04 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

ER^SR VEcTSR 

. 9 2 1 9 4 ? 

. 1 2 1 1 2 = 

. 9 4 3 4 9 5 

. 7 6 6 4 9 5 

. 9 5 2 3 0 E 

.< )1588F ' 

. 1 5 8 8 1 F 
1 0 3 4 1 = 
1 1 6 2 0 5 
1 6 8 6 0 5 
2 4 0 5 8 5 
2 7 4 9 9 = 
4 6 9 4 0 = 
5 5 8 6 1 E 
6 0 4 0 5 5 
8 1 1 8 6 5 
6 6 8 4 0 5 

03 
04 
03 
03 
03 
03 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
n 
0 
0 
0 
0 

. IT; 11 

. 9 8 6 4 0 5 1 

. 1 4 0 » s : ! 
B 9 9 » j : | 
1 n 4 5 9 « l 
9 2 0 1 9 ? ! 
I t 207 = 1 
1 9 0 6 5 = 1 
9 7 5 » 9 S | 
1 3 9 4 2 5 1 
1 5 3 ? 1 ! | 
2 9 0 5 9 = 1 
3 9 9 » S 3 I 
5 2 0 S 7 5 I 
6 5 6 t i ; i 
67578=^ 
6 9 5 1 6 = 1 
5 9 4 t 2 ? l 

0 3 
04 
0 3 
04 
03 
04 
04 
0 3 
04 
04 
04 
04 
04 
04 
04 
04 
04 

0 .1 l849Ei ,04 
0.16366E 04 
0,849995 03 
0.961085 03 
0.9J951E' OS 
0.10659EI 04 
0.163«5E 04 
0.111445' 04 
0,159875' 04 
0.199265 04 
0,279485' 04 
0,418345' 04 
0,502485' 04 
0,516595 04 
0 .7*329= 04 
0.S5340E' 04 
0.60773 = ' 04 
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0 
0, 
0 
0, 
0. 

a. 
0. 
0, 
0. 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0. 
0, 

.62752E 

.47510F 

.1J212F 
,1$3l0F 
,1!148F 
. 3!J*?F 
,44588F 
.7J461F 
,19e44F 
.47571F 
.149»6E 
,49553F 
,15564? 
,4069JF 
,74989E 
,15866F 
,1752nE 
,24909E 
,?948lF 
,27801F 
,?5474F 

04 
04 
0 3 

0 3 

03 
02 
02 
0? 
03 
03 
04 
04 
05 
05 
05 
06 
06 
06 
06 
06 
06 

0 
0 
0 
0 
0 
0 
0, 
0 
0 
0, 
0. 
0, 
0, 
0, 
0, 
0 , 

0, 
0, 
0. 
0, 
0, 

.55021F 

.45283F 

.12129F 

.12680F 

.12326F 

.34955F 

.45869F 

.85508F 

.23126F 

.58577F 

.170165 

.512965 
,191765 
,473395 
,83780F 
,13403F 
,204265 
,?666lF 
,28094F 
,25654F 
.230465 

04 
04 
0 3 

0 3 

0 3 

02 
02 
02 
0 3 

0 3 
04 
04 
05 
05 
05 
06 
06 
06 
06 
06 
06 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 , 

0, 
0 , 

0, 
0, 
0, 
0, 
0, 

.46901F 

.68375E 

. 1 0 6 4 3 F 

.130355 

.69677F 

.32798F 

.54047E 

.879765 

.322555 

.5985^5 

.192885 

.82626E 

.218965 

.493755 
,94103F 
,147945 
,173395 
,277075 
.225735 
.232755 
.?704nF 

04 
04 
03 
0 3 

02 
02 
02 
02 
0 3 

0 3 
04 
04 
06 
05 
05 
06 
06 
06 
06 
06 
06 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0, 
0, 
0, 
0, 
0 , 

0, 
0, 
0, 
0, 
0. 
0. 

.33001E 

.12579E 

.117825 

.116815 

.50438E 

.347595 

.5318ZE: 

.102445 

.4343J5 

.749005 

.250105 
,900845 
,253935 
,47350E 
,106915 
.158815 
.200745 
,298405 
.272595 
191035 
270895 

04 
05 
03 
03 
02 
02 
02 
03 
03 
03 
04 
04 
05 
05 
06 
06 
06 
06 
06 
06 
06 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0. 
0, 
0, 
0, 
0. 
0, 
0. 
0. 
0. 
0. 
0. 

.666i»C| 

.91687!l 

.123J2?I 

.129«8?l 

.4566051 

.4550651 

.561S95I 

.I44?5»l 

.59393 = 1 

.8551451 

.3521951 

.946M5I 

.332»7!i 
,7058751 
,122T75I 
1999551 
??4g65i 
2574251 
252S25I 
3344051 
2976S5I 

04 
05 
0 3 
0 3 

0? 
02 
02 
0 3 

03 
03 
04 
04 
05 
05 
06 
06 
06 
06 
06 
06 
06 

0.37140E' 04" 

0,14069E' 03 
0.15941E' 03 
0 ,4 l799E' 02 
0.45542e' 02 
0,6S446E' 02 
0,159015' 03 
O.582I6E OS 
0,11705E' 04 
0.47084E' 04 
0, lS070E 05 
0,34994E 05 
0.78555E 05 
0, l2455E' 06 
0 , l5999E' 06 
0,25399E 06 
0 ,?48 l lE ' 06 
0.26338E' 06-
0,?0859E' 06 
0,44120E' 06 

15. DOSE Printout 

ATSR, 37 MATT, SNELL BLOCK, UNFOLDED HP VECTOR. ITER. 11 

HEV/CKAN. = 0,016710 SCALC FACTOft F(5B P(P01 

eLfCTftON hCST MASS UHITS = 0.5l0976 

"T7T3T^(SI~ 
1.504E-01 
I.671E-01 

(MC SO 
UNITS! 

2.2896-01 

.B3aE-0t 
2.009E-OI 
2.1726-01 
2.3396-01 
2.506E-01 
2.6746-01 
2.841E-01 
S.OOBE-Ol 
3.179E-01 

" 2.616E-01 
2.9436-01 
3.2T0E-01 

2.634E-dl 
2.B51E-01 
3.064E-01 

(MC SO 
UNITSI 

4.7166-01 
5.154C-01 

(MC SO 
UNITS) 
0046 03 

9.^9oe 02 
8.382F 02 
9.2186 02 

23— 
21 
22 

"23 
24 
29 

27 
2B 

""J73«E-or' 
3.909E-01 
3.676F-01 
3.S4^E-01 
4.0106-01 
4.177E-01 

4.912E-01 
4.679E-01 
4.8*66-01 
9.013E-01 

.IBOE-Ol 
"T47e^oi" 

5,9 l *E-0 l 
9.6B1E-01 

6.016E-01 
6.1B3E-01 
6.3«e-5T 
6,5176-01 
6.684E-01 

~^6^89ie-oTr" 
7.01B6-01 
7,1856-01 
7.352E-01 
T,519F-01 
7.6876-01 
7.854 E-01 
B.021E-01 
e.lBBE-01 
B.355E-01 
«.9226-01 
8.689E-01 

3.597E-01 
3.9246-01 
4.291E-01 
4.5TflF-01 
4.905F-01 
9.7326-01 
5.559F-01 
9.8866-01 
6.213F-01 
6.540E-01 
6.867E-01 
T.194F-01 
r."52lE-01 
7.849E-01 
e.l76E-01 

B.B30E-01 
9.197E-01 
9.4846-01 
9.811E-01 
1.0I4E 00 
f.a46F"OO 
1.0796 00 
I.I12F 00 

1.177E 00 
1.210E 00 

~i.S'4^r"o"e 
1.275E 00 
1.3086 00 

3.273E-01 
3.478E-01 
3.6606-01 
3 .88^^01 
4.0T7E-01 
4.272E-01 
4.466E-01 
*.69flE-01 
4.a48E-01 

' '57037^=51 
5.229E-01 
5.4126-01 

-5^.-59af-Tn 
5.782E-01 
5.966E-01 
6;i5oe-oT" 
6.332E-01 
6.914E-01 

5.000E 03 4.9376-01 
.546E 03 

4.0356 03 
4.371F 03 
'4.6IOE 03 
5.461E 03 
5^351E 03_ 
5.275E "03 
5.618F 03 
5.314F 03 
6.ir5"E 03 
7.0266 03 
e.439E 03 
T.922E 03 
5.073F 03 
3.B9TE 03 
5;644F 03 
3.451F 03 
2.e05F 03 
2.^686 "03 
2.8166 03 
3.0176 03 
4.08BE 03 

9.3696-01 
5.7906-01 
6.J02F-^1 
6.6076-01 
7.005E-01 

_7.39flE-01 
7.7876-01 
8.1716-01 
8.5516-01 
8.928E-01 
9.302E-01 
9.6736-01 
1.0046 00 
1.041E 00 
1.077E 00 

" T r i l 4 E 00 
1.1506 00 
1.I86E ^0 
1.22l¥ 00 
1.257E 00 
1.293E 00 

4.492E-0! 
4.937E-01 
5.369E-01 
5.790E-01 
6.702E-0I 
6.607E-01 
7.00^E^Ol 
7.398E-01 ' 
7.7876-01 
8.1J16-01 
8.5516-01 
8.9286-01 
9.302E-01 
9.5736-01 
1.004E 00 
1.0416 00 
1.0776 00 
1.1146 00 
1,1906 00 
1.186E 00 
1.221E 00 
1.257E 00 
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93 
94 

96 
57 
98 
59 
60 
61 
62 
63 
64 
69 
66 
6T 
68 
69 
70 
71 
72 
73 
74 
75 
76 
T7 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 

90 
91 
92 
93 
9 * 
95 

97 
9B 
99 

100 
101 

8.856E-01 
9.0236-01 

9.358E-01 
9.525E-01 
9.6926-01 
9.8596-01 
1.0036 00 
1.019E 00 
1.0366 00 
1.053E 00 
1.069E 00 
1.0866 00 
1. 103E 00 
1.120E 00 
1.136E 00 
1,153E 00 
1.1706 00 
1.186E 00 
1.203E 00 
1.2206 00 
1.2376 00 
1.253E 00 
1.2706 00 
1.2876 00 
1.303E 00 
1.3206 00 
1.3376 00 
1.3546 00 
I.370E 00 
1.3876 00 
1.4046 00 
1.4206 00 
1.437E 00 
1.4546 00 
1.4706 00 
1.467E 00 
1.5046 00 
1,5216 00 
1.537E 00 
1.5546 00 
1.571E 00 
1.5876 00 
I.504E 00 
1.521E 00 
1.638E 00 
1.654E 00 
1.6716 00 
1.6886 00 
1.7046 00 
1.721E 00 

1.7336 00 
1.766E 00 

1.831E 00 
1.8546 00 
1,6976 00 
1.9296 00 
1.9626 00 
1.9956 00 
2.02BF 00 
2.0606 00 

2.1266 00 
2.1586 00 
2.1916 00 
2.224E 00 
2.256E 00 
2.2896 00 
2.322E 00 
2.355F 00 
2.3876 00 
2.42OF 00 
2.453E 00 
2.4B96 00 
2.5186 00 
2.551E 00 
2.583F 00 
2.516E 00 
2.649F 00 
2.682E 00 
2.714F 00 
2.747E 00 
2.7806 00 
2.8126 00 
2.845E 00 
2.876E 00 
2.9106 00 
2.943E 00 
2.9756 00 
3.0096 00 
3.041E 00 
3.0746 00 
3.1076 00 
3.1396 00 
3.1726 00 
3.205E 00 
3.2386 00 
3.2706 00 
3.3036 00 
3.3366 00 
3.3686 00 

1.0936 00 
l . l lOE 00 

1.1456 00 
1.162E 00 
1.1796 00 
1.196E 00 
1.2146 00 
1.2316 00 
1.248E 00 
1.265E 00 

1.3006 00 
1.3176 00 
1.3346 00 
1.391E 00 
1.368E 00 
1.3856 00 
1,4036 00 
I,420E 00 
1.4376 00 
1.494E 00 
1.4716 00 
1.488E 00 
1.505E 00 
1.522E 00 
1.5396 00 
1.5566 00 
1.5736 00 
1,590E 00 
1.6076 00 
1.624E 00 
1.641F 00 
1.55BE 00 
1.575E 00 
1.592E 00 
1.709E 00 
1.726E 00 
1.7436 00 
1.760E 00 
1.777E 00 
1.7946 00 
I.811E 00 
1.8286 00 
1.8456 00 
1.8626 00 
1.879E 00 
1.896E 00 
1.913E 00 
1.930E 00 
1.9*76 00 

2.1386 00 
2.1726 00 

. 2.205E 00 
2.2406 00 
2.27*6 00 
2.308E 00 
2.3416 00 
2.3756 00 
2.4096 00 
2.4436 00 
2.476E 00 
2.5106 00 
2.5436 00 
2.9776 00 
2.611E 00 
2.6446 00 
2.678E 00 
2.711E 00 
2.749E 00 
2.778E 00 
2.8126 00 
2.845E 00 
2.8796 00 
2.9126 00 
2.9456 00 
2.979E 00 
3.0126 00 
3.0*56 00 
3.079E 00 
3.112E 00 
3.1466 00 
3,1796 00 
3.212E 00 
3.246E 00 
3.279E 00 
3.312E 00 
3.3456 00 
3.3796 00 
3.4126 00 
3.449E 00 
3.478E 00 
3.512E 00 
3.5456 00 
3.5786 00 
3.6116 00 
3.644E 00 
3.678E 00 
3.7116 00 
3.7446 00 
3.7776 00 
3.8106 00 

2.8476-01 
2.853E-01 
2.8596-01 
2.8656-01 
2,870E-01 
2.8 756-01 
2.8796-01 
2.8836-01 
2.8866-01 
2.8896-01 
2.8926-01 
2,894E-0l 
2.8966-01 
2.8976-01 
2.8986-01 
2.8996-01 
2.8996-01 
2.898E-01 
2.8986-01 
2.897F-01 
2.8956-01 
2.893E-01 
2.891E-01 
2.BBBE-01 
2.885E-01 
2.8816-01 
2.e77E-01 
2.8736-01 
2.6666-01 
2.6626-01 
2.8576-01 
2.6516-01 
2.8446-01 
2.B37E-01 
2.8306-01 
2.622E-01 
2.6146-01 
2.8066-01 
2.7976-01 
2.7886-01 
2.778E-01 
2.76BE-01 
2.7576-01 
2.7456-01 
2.7356-01 
2.723E-01 
2.7116-01 

2.6866-01 
2.6726-01 
2.5586-01 

9.7606 
1.1146 
1.1956 
1.131E 
1.067E 
1.1626 
1.3946 
1.599E 
1.432E 
1.2596 
1,7856 
1.6866 
1.937F 
1.893F 
2.0076 
2.2236 
2.2B6E 
2.4056 
2,906E 
2.785E 
2.9916 
3.22BE 
3.1036 
2.750E 
4.0006 
4.1836 
3.7106 
3.9646 
4.2806 
4.6946 
5.2096 
5.0256 
5.4046 
4.967E 
5.3906 
5.5866 
6.56 76 
5.1666 
5.5736 
6.442E 
5.1796 
6.041F 
6.768E 
7.6336 

7.744E 
7.9296 

6.9526 
6.5346 
7.5296 

0? 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 

03 
03 

03 
03 
03 

3.4286 
3,906E 
4.1806 
3.9466 
3.716F 
4.042E 
4.8436 
5.546F 
4.9606 
4.356E 
6.1726 
5.8266 
5.3086 
6.532E 
6.92*6 
7.6706 
7.6856 
8.3006 
1.0036 
9.6146 
1.0336 
1.I16E 
1,0746 
9.5226 
1.3876 
1.4526 
1.2906 
1.3806 
1.493F 
1.6406 
1.8236 
1.7536 
1.9006 
1.7516 
1.8906 
1,9796 
2,3336 
1.8416 
1.9936 
2.3116 
1.8646 
2,1826 
2.455F 
2.779E 

2.8446 
2.9296 

2.5896 
2.4456 
2.6326 

03 
03 

03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
04 
03 
04 
04 
04 
03 
04 
04 
04 
04 
04 
04 
04 
04 
0* 
04 
04 
04 
04 
04 
04 
04 
04 
04 
0 * 
04 
04 
04 
04 

04 
04 
04 

2.155E 00 
2.1896 00 
?.?f3F 00 
2.2576" 00 
2.2916 00 
2.3256 00 
2,3586 00 
2.3926 00 
2.4266 00 
2.4596 00 
2.4936 00 
2.5276 00 
2.9606 00 
2.5946 00 
2.6276 00 
2.66IE 00 
2.5956 00 
2.7286 00 
2.7526 00 
2.7996 00 
2.8286 00 
2.8626 00 
2.895E 00 
2.979E 00 
2.9626 00 
2.9966 00 
3.0296 00 
3.0526 00 
3.0956 00 
3.129E 00 
3.152E 00 
3.196E 00 
3.2296 00 
3.2626 00 
3.2966 00 
3.3296 00 
3.3626 00 
3.3956 00 
3.4296 00 
3.462E 00 
3.4955 00 
3.528E 00 
3.551E 00 
3.595E 00 
3.6286 00 
3.6616 00 
3.6946 00 
3.TZ76 00 
3.7616 00 
3.7946 00 
3.8276 00 

2.1216 00 

2.4596 00 
2.4936 00 
2.527E 00 
2.560E 00 
2.5946 00 
2.627E 00 
2.5516 00 
2.6996 00 
2.72BE 00 
2,752E 00 
2.7956 00 
2,8286 00 
7.8626 00 
2.8956 00 
2,9296 00 
2,9626 00 
2.996E 00 
3.0296 00 
3.0626 00 
3.0966 00 
3.1296 00 
3.162E 00 
3.1966 00 
3.2296 00 
3.2626 00 
3.2966 00 
3.3296 00 
3.3626 00 
3.3956 00 
3.4296 00 
3.4626 00 
3.4956 00 
3.5286 00 
3.5616 00 

3.6286 00 
3.661E 00 

3.7276 00 
3.7616 00 

104 
105 
105 
107 

1.7386 00 
1.755E 00 
1.7716 00 

.4016 00 
3.4346 00 
3.4666 00 

1.9646 00 
1.981E 00 
1.9966 00 

3.8436 00 
3.877E 00 
3.9106 00 

2.5446-01 
2.5306-01 
2.6156-01 

7.2476 03 
5.4806 03 
5.6846 03 

2.7416 04 
2.0846 04 
2.5566 04 

3.660E 00 
3.6936 00 
3.926F 00 

1.7886 00 
1.8056 00 
1.8216 00 

3.4996 00 
3.5326 00 
3.5556 00 

2.0156 00 
2.032E 00 
2.0496 00 

3.943E 00 
3.976E 00 

.0096 00 

2,5996-01 
2.5846-01 
2.5676-01 

5.949E 03 
6.0776 03 
6.2756 03 

2.2896 04 
,3526 04 
.4446 04 

1.8386 00 
1.8556 00 
1.8726 00 

3.5976 00 
3.630E 00 
3.6536 00 

2.065E 00 
2.0B2E 00 
2.099E 00 

4.0426 00 
4.0796 00 
4.1086 00 

2.5516-01 
2.5346-01 
2.5176-01 

2.1576 04 
1.85IE 04 
1.31tE 04 

1.8B8E 00 
1.9056 00 
1.9226 00 
1.9386 00 
1.9556 00 
1.972F 00 

3.6956 00 
3.7266 00 
3.7616 00 
3.7936 00 
3.e26E 00 
3.659F 00 

2. 116E 00 
2.1336 00 

•1506 00 
2.1676 00 
2.1846 00 
2.20IF OQ 

4.1416 00 
.1756 00 
.2086 00 

4.2416 00 
4.2746 00 
4.3076 00 

2.4996-01 
2.4B1E-01 
2.4626- ' 
2,4436-01 
2.4246-01 
2.404F-01 

4.5286 03 
6.8386 03 
1.25BF 04 

1.854E 04 
2.8216 04 
9.233F 04 

4.2 576 00 
4.2906 00 
4.3236 00 

4.224E 00 
4.257E 00 
4.290F 00 

INDEX 

10 
11 
12 
13 
14 

ELECTRON ( P H I ( E O ) / P ( E O ) l * C ( E I , E O ) 
ENERGY / ( N ( E n * S O M C ) 

(MEV) = W I M ( E I ) 
0.0 
1.170E-01 
1.337E-01 
1.504E-01 
1.671E-01 
1.838E-01 
2.005E-01 
2.172E-01 
2.339E-01 
2.506E-01 
2.674E-01 
2.841E-01 
3.008E-01 
3.175E-01 

0.0 
<».61774E-21 
8.77876E-21 
8.18368E-21 
7.81365E-21 
7.48297E-21 
7.20187E-21 
6.86001E-21 
6.57821E-21 
6.3A910E-21 
6.12176E-21 
5.96266E-21 
5.76759E-21 
5.51780E-21 

WIM(EI) 
*EI 

0 .0 
1.12499F-21 
1.17354E-21 
1.23074E-21 
1.30566E-21 
1-3754AE-21 
1.4A412E-21 
1.49020E-21 
1.53891E-21 
1.59140E-21 
1.63671E-21 
1.69381E-21 
1.73477E-21 
1.75184E-21 
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15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
Zb 
27 
28 
29 
30 
31 
32 
33 
34 
35 
35 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 

3.342E-01 
3.5096-01 
3.676E-01 
3.843E-01 
4.010E-01 
4.177E-01 
4.3456-01 
4.512E-01 
4.679E-01 
4.84»6E-01 
5.013E-01 
5.1806-01 
5.347E-01 
5.5146-01 
5.681E-01 
5.8486-01 
6.016E-01 
6.1836-01 
6.350E-01 
6.517E-01 
6.6846-01 
5.8516-01 
7.0186-01 
7.1856-01 
7.3526-01 
7.519E-01 
7.6876-01 
7.854E-01 
8.021E-01 
8.1886-01 
8.355E-01 
8.522E-01 
8.689E-01 
8.8566-01 
9.023E-01 
9.1906-01 
9.358E-01 
9.525E-01 
9.692E-01 
9.859E-01 
1.003E 00 
1.019E 00 
1.0366 00 
1.053E 00 
1.069E 00 
1.086F 00 
1.1Q3E 00 
1.120E 00 
1.136E 00 
1.153E 00 
1.170E 00 
1.186E 00 
1.203E 00 
1.220E 00 

5.15359E-21 
H. /9B<»3i:-21 
4.61384E-2I 
4.50008E-21 
4.40289E-21 
4.31821E-21 
4.27301E-21 
4.22661E-21 
4.19573E-21 
4.16489E-21 
4.09167E-21 
4.03585E-21 
3.98531E-21 
3.94210E-21 
3.88717E-21 
3.84722E-21 
3.815476-21 
3.78566E-21 
3.75564E-21 
3.72523E-21 
3.71069E-21 
3.70147E-21 
3.67557E-21 
3.65979E-21 
3.64151E-21 
3.62907E-21 
3.60034E-21 
3.55301E-21 
3.47581E-21 
3.41818E-21 
3.40243E-21 
3.38538E-21 
3.38512E-2"1 
3.38542E-21 
3.39428E-21 
3.39720E-21 
3.39797E-21 
3.40735E-21 
3.42630E-21 
3.44463E-21 
3.45287E-21 
3.45193E-21 
3.46594E-21 
3.49709E-21 
3.50200E-ZI 
3.51791E-21 
3.549406-21 
3.567496-21 
3.58565E-21 
3.59811E-Z1 
3.61363F-21 
3.52950E-21 
3.62447E-21 
3.63130E-21 

1.72233E-21 
I.683826-21 
1.69614E-21 
1.729516-21 
1.76573E-21 
1.80393E-21 
1.85645E-21 
1.90692E-21 
1.96310E-21 
2.018266-21 
2.05115E-21 
2.09061E-21 
2.13102E-21 
2.17379E-21 
2.20846E-21 
2.25005E-21 
2.29523E-21 
2.34056E-21 
2.38476E-21 
2.42769E-21 
2.48022E-21 
2.53591E-21 
2.57959E-21 
2.62967E-21 
2.67738E-21 
2.72888E-21 
2.76743E-21 
2.79043E-21 
2.78788E-21 
2.79877F-21 
2.842736-21 
2.88505E-21 
2.941406-21 
2.99823E-21 
3.06279E-21 
3.12219E-21 
3.17968E-21 
3.24540F-21 
3.32070E-21 
3.39603E-21 
3.46185E-21 
3.51859E-21 
3.590776-21 
3.68149E-21 
3.745186-21 
3.82Q97E-21 
3.91449E-21 
3.99405E-21 
4.074306-21 
4.14858E-21 
4.22686E-21 
4.30607E-21 
4.36067E-21 
4.429576-21 



82 

79 
80 
81 
82 
83 
84 

1.4046 
1.4206 
1.437E 
1.454E 
1.470E 
1.487E 

00 
00 
00 
00 
00 
00 

3.53628E-21 
3.50142E-21 
3.45240E-21 
3.42604E-21 
3.38703E-21 
3.340926-21 

4.963666-21 
4.97324E-21 
4.961306-21 
4.980676-21 
4.980566-21 
4.96858E-21 

69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 

3J 
88" 
89 

_9p 
91 
92 
_?3 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 

1.237E 00^ 
i.253E 00 
1.270E 00 
1.287E 00 

3.63338E-21 4.492826-21 
3.62873E-21 
3.63614E-21 
3.66945E-21 

1.303E 00 
1.320E 00 
1.337E 00 

3.64853E-21 
3.62249E-21 
3.62419E-21 

1.354E 00 
1.370E 00 
1.387E 00 

3.62059E-21 
3.60843E-21 
3.582396-21 

1.504E 00 
1.521E 00 
1.537E 00 
1.554E 00 
1.571E 00 
1.587E 00 
1.604E 00 
1.621E 00 
1_.638E 00 
1.654E 00 
1.671E 00 
1.688E 00 
1.704E 00 
1.721E 00 
1̂ 73_8E 00 
1.755E QO 
1.771E 00 
1.788E 00 
i.805E 00 
1.821E 00 
1.838E 0_0 
1.855E 00 
1.872E 00 
1.888E 00 

3.253126-21 
3.226316-21 
3.18656E-21 
3.112336-21 
3.09358E-21 
3.04434E-21 
2.96762E-21 
2.85470E-21 
2.75261E-21 
2.62953E-21 
2.493R2E-21 
2.34342E-21 
2.23257E-21 
2.13440E-21 
1.99220E-21 
1.85274E-21 
1.776226-21 
1.64929E-21_ 
1.54422E-21 
1.42851E-21 
1.29787E-2L. 
l . i 8 8 7 9 E - 2 1 
1.10492E-21 
1.07196E-21 

109 
110 
1 J L 1 _ 
112 
113 

1.905E 00 
1.922E 00 
1.938E 00 

9.07779E-22 
8.46585E-22 
7.42906E-22 

A.54770E-21 
4.61776E-21 
4.72137E-2X 
4.^75541E-21 
4.78201E-21 
4.84481E-21 
4.90050E-21 
4.94434E-21 
4.96852E-21 

4.89236E-21 
4.90595E-21 
4.89876E-21 
4.83665E-21 
4.859206-21 
4.83273E-71 
4.76054E-21 
4.62709E-21 
4.50761E-21 
4.35000E-21 
4.16716E-21 
3.95501F-21 
3.8b523E-21 
3.67358E-21 
3.46213E-21 
3.25072E-21 
3.14614E-21 
2.94888E-21 
2.78682E-21 
2.60187E-21 
2.38561E-21 
2.20499E-21 
2.06788E-21 
2.02411E-21 
1.72926E-21 
1.626846-21 
1.44002E-21 

1.955E 00 
1.9726 00 

6.41457E-22 
4.42883E-22 

1.25409E-21 
8.73268E-22 
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APPROX."VALUE OF INTEGRAL FROM ZERO TO 1.97178 (N = 3,M = 2) 

IS 5.842490-21 •/- -4.613266-25 

ABSCISSA FUNCTION VALUE DERIVATIVE 
1 1.18380E-02 
2 6.18415E-02 
3 1.49651E-01 

1.14469D-22 
5.688930-22 
1.233730-21 

9.087860-21 
9.087850-21 
3.953220-21 
3.064390-21 
2.714530-21 
2.708400-21 

""4 2^T16 94E-01 
5 4 .22974E-01 
6 5.97300E-01 

1 7 .87534E-01 
8 9 .85889E-01 
9 1.18424E 00 

10 1.37448E 00 
11 1 .54880E 00 
12 1 .70008E 00 
13 
14 
15 

1.82213E 00 
1.90994E 00 
1.95994E 00 

1.653920-21 
1.822890-21 
2.283740-21 
2.783240-21 
3.392860-21 
4.289200-21 
A.946450-21 
A.871050-21 
3.847780-21 

6.117180-22 
4.223400-21 
4.004010-21 
2.035350-21 

-1.183490-21 
-8.420970-21 

2.582570-21 
1.734000-21 
1.10653D-21 

-1.200490-20 
-1.188760-20 
-1.695 860-20 

DOSE = 1.75933E 03 •/- -1.38917E-01 MEV/GH.-SEC. 

T.01464E-01 +/- -8.01164E-06 RADS/HR. 
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